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A23/ECLK Aw Note 1 y 1/0 PC7
A[18:16] Aw Note ! Y 1/0 PC[2:0]
ACS[2:0] A - - 0 PCS[2:0]
AD[15:8] Aw Note ! Y 1/0 PA[7:0]
AD[7:0] Aw Note ! Y 1/0 PB[7:0]
ALE A Note 1 N 1/0 PFO
AN[3:0]/AN[Z,Y,X,W] - y y | PQB[3:0]
AN[51:48] - y y | PQB[7:4]
AN[54:52] A y y 1/0 PQA[2:0]
AN[59:55] Ba y y 1/0 PQA[7:3]
AS Bw Note 1 y 1/0 PE2
BKPT/DSCLK/CSEQ Aw Note L y 1/0 PD2
CLKOUT A Note L N 1/0 PE4
CSA Aw Note ! N 1/0 PD7
csB B Note ! N 1/0 PD6
csc Aw Note 1 N 1/0 PD5
CPUM[13:9] A - - 0 -
e | v v -
CTM2C - Y y I -
D[15:8] A Note ! y 1/0 PG[7:0]
D[7:0] A Note ! y 1/0 PH[7:0]
DS/RD Bw Note 1 y 1/0 PE1
DTACK B Note 1 y 1/0 PD4
EBR/TSC - y3 Y - -
EXTAL? - - Note 2 - -
FC[1:0] Aw Note ! y 1/0 PE[6:5]
FREEZE/QUOT/CSEL Aw Note ! N 1/0 PD3

14



MC68HC(9)16Y5/916Y6_TSJPDF Rev:1.1
Aug. 2000
020000 (00)

00o0o000o0oo 0ooooo ooooo 00000000 0000000 1/0 oooo
IPIPEL/DSI Aw Y y 1/0 PD1
IPIPEO/DSO A - y 1/0 PDO
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MISO Bo Note ! y 1/0 PNCO
MOS| Bo Note 1 y 1/0 PMC1
RESET Bo y y - -
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RPCS[3:0] Bo y y 1/0 PSP[3:0]
RSCK Bo Note ! y 1/0 PSP6
RSS Bo Note 1 y 1/0 PSP7
RANNIR Bw Note 1 y 1/0 PEO
RXDA Bo y y 1/0 PMC6
RXDB Bo y y 1/0 PMC4
SCK Bo Note ! y 1/0 PMC2
SIZE Bw - y 1/0 PE3

ss Bo Note 1 y 1/0 PHC3
T2CLK A y y - -

TP[15:0] A y y - -
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TXDB Bo y y 1/0 PMC5
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XTAL - - - - -
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1 VDDE (Power)
2 VSSE (GND)
3 TPO Hi Z (disable) Hi Z (for input)
4 TP1 Hi Z (disable) Hi Z (for input)
5 TP2 Hi Z (disable) Hi Z (for input)
6 TP3 Hi Z (disable) Hi Z (for input)
7 TP4 Hi Z (disable) Hi Z (for input)
8 TP5 Hi Z (disable) Hi Z (for input)
9 TP6 Hi Z (disable) Hi Z (for input)
10 TP7 Hi Z (disable) Hi Z (for input)
11 TP8 Hi Z (disable) Hi Z (for input)
12 TP9 Hi Z (disable) Hi Z (for input)
13 TP10 Hi Z (disable) Hi Z (for input)
14 TP11 Hi Z (disable) Hi Z (for input)
15 TP12 Hi Z (disable) Hi Z (for input)
16 TP13 Hi Z (disable) Hi Z (for input)
17 TP14 Hi Z (disable) Hi Z (for input)
18 TP15 Hi Z (disable) Hi Z (for input)
19 T2CLK Hi Z (disable) Hi Z (for input)
20 VFPE1 (Power)
21 VSSI (GND)
22 CTD3 Hi Z (disable) Hi Z (for input)
23 CTD4 Hi Z (disable) Hi Z (for input)
24 CTD5 Hi Z (disable) Hi Z (for input)
25 CTD6 Hi Z (disable) Hi Z (for input)
26 CTD7 Hi Z (disable) Hi Z (for input)
27 CTD8 Hi Z (disable) Hi Z (for input)
28 CTD14 Hi Z (disable) Hi Z (for input)
29 CTD15 Hi Z (disable) Hi Z (for input)
30 CTD16 Hi Z (disable) Hi Z (for input)
31 CTD17 Hi Z (disable) Hi Z (for input)
32 CTD18 Hi Z (disable) Hi Z (for input)
33 CTD20 Hi Z (disable) Hi Z (for input)
34 CTD22 Hi Z (disable) Hi Z (for input)
35 CPWM9 Hi Z (output only) Low drive
36 CPWM10 Hi Z (output only) Low drive
37 CPWM11 Hi Z (output only) Low drive
38 CPWM12 Hi Z (output only) Low drive
39 CPWM13 Hi Z (output only) Low drive
40 VSSE (GND)
41 VDDE (Power)
42 CTM2C Hi Z (disable) Hi Z (for input)
43 TXDA/PMC7 Hi Z (disable) Hi Z (for input port)
44 RXDA/PMC6 Hi Z (disable) Hi Z (for input port)
45 TXDB/PMC5 Hi Z (disable) Hi Z (for input port)
46 RDXB/PMC4 Hi Z (disable) Hi Z (for input port)
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a7 SS/PMC3 Hi Z (disable) Hi Z (for input port)
48 SCK/PMC2 Hi Z (disable) Hi Z (for input port)
49 MOSI/PMC1 Hi Z (disable) Hi Z (for input port)
50 MISO/PMCO Hi Z (disable) Hi Z (for input port)
51 RSS/PSP7 Hi Z (disable) Hi Z (for input port)
52 RSCK/PSP6 Hi Z (disable) Hi Z (for input port)
53 RMOSI/PSP5 Hi Z (disable) Hi Z (for input port)
54 RMISO/PSP4 Hi Z (disable) Hi Z (for input port)
55 RPCSO0/PSPO Hi Z (disable) Hi Z (for input port)
56 RPCS1/PSP1 Hi Z (disable) Hi Z (for input port)
57 RPCS2/PSP2 Hi Z (disable) Hi Z (for input port)
58 RPCS3/PSP3 Hi Z (disable) Hi Z (for input port)
59 VSTBY (Power)

60 XTAL (Clock)

61 VDDSYN/MODCK (Power)

62 EXTAL (Clock)

63 VSSSYN (GND)

64 XFC (Clock filter)

65 VDDI (Power)

66 VSssI (GND)

67 RESET (RESET)

68 IRQ7/PF7 Pull up Hi Z (for IRQ)
69 IRQB/PF6 Pull up Hi Z (for IRQ)
70 IRQ5/PF5 Pull up Hi Z (for IRQ)
71 IRQ4/PF4 Pull up Hi Z (for IRQ)
72 IRQ3/PF3 Pull up Hi Z (for IRQ)
73 IRQ2/PF2 Pull up Hi Z (for IRQ)
74 IRQX/BERR/PF1 Pull up Hi Z (for IRQ)
75 ALE/PFO Hi Z (for input) Hi Z (for input port)
76 D15/PG7 Hi Z (for input) Hi Z (for input port)
77 D14/PG6 Hi Z (for input) Hi Z (for input port)
78 D13/PG5 Hi Z (for input) Hi Z (for input port)
79 D12/PG4 Hi Z (for input) Hi Z (for input port)
80 VDDE (Power)

81 VSSE (GND)

82 D11/PG3 Hi Z (for input) Hi Z (for input port)
83 D10/PG2 Hi Z (for input) Hi Z (for input port)
84 D9/PG1 Hi Z (for input) Hi Z (for input port)
85 D8/PGO Hi Z (for input) Hi Z (for input port)
86 ACS0/PCS0 High drive Drive for CS
87 ACS1/PCS1 High drive Drive for CS
88 ACS2/PCS2 High drive Drive for CS
89 CSA/PD7 Pull up Hi Z (for input port)
90 CSB/PD6 Hi Z (for input) Hi Z (for input port)
91 CSC/PD5 Pull up Hi Z (for input port)
92 DTACK/PD4 Hi Z (for input) Hi Z (for input port)
93 FREEZE/QUOT/FASTREF/ Pull up (if BKPT=1) Hi Z (for input port) (if BKPT=1)

CSEL/PD3 Low drive (if BKPT=0) Drive for FREEZE (if BKPT=0)
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94 BKPT/DSCLK/CSEO/PD2 Pull up Hi Z (for input port) (if BKPT=1)
Hi Z (for DSCLK) (if BKPT=0)

95 IPIPE1/DSI/PD1 Pull up Hi Z (for input port) (if BKPT=1)
Hi Z (for DSI) (if BKPT=0)

96 IPIPEO/DSO/PDO Low drive High drive (output port) (if BKPT=1)

Drive for DSO (if BKPT=0)

97 D7/PH7 Hi Z (for input) Hi Z (for input port)

98 D6/PH6 Hi Z (for input) Hi Z (for input port)

99 D5/PH5 Hi Z (for input) Hi Z (for input port)

100 VSSI (GND)

101 CLKOUT/PE4 Hi Z (for input) (if AD0=0) Hi Z (for input port) (if AD0O=0)

102 VSSE (GND)

103 VDDE (Power)

104 D4/PH4 Hi Z (for input) Hi Z (for input port)

105 D3/PH3 Hi Z (for input) Hi Z (for input port)

106 D2/PH2 Hi Z (for input) Hi Z (for input port)

107 D1/PH1 Hi Z (for input) Hi Z (for input port)

108 DO/PHO Hi Z (for input) Hi Z (for input port)

109 R/W/WR/PEO Pull up Hi Z (for input port)

110 DS/RD/PE1 Pull up Hi Z (for input port)

111 ASIPE2 Pull up Hi Z (for input port)

112 SIZE/PE3 Pull up Hi Z (for input port)

113 EBRITSC Hi Z (for input) HiZ (pull up reg. must be needed)

114 AO/ADO/PBO Pull up Hi Z (for input port)

115 A1/AD1/PB1 Pull up Hi Z (for input port)

116 A2/AD2/PB2 Pull up Hi Z (for input port)

117 A3/AD3/PB3 Pull up Hi Z (for input port)

118 A4/AD4/PB4 Pull up Hi Z (for input port)

119 A5/AD5/PB5 Pull up Hi Z (for input port)

120 VDDE (Power)

121 VSSE (GND)

122 A6/AD6/PB6 Pull up Hi Z (for input port)

123 A7/AD7/PB7 Pull up Hi Z (for input port)

124 A8/AD8/PAO Pull up Hi Z (for input port)

125 A9/AD9/PAL Pull up Hi Z (for input port)

126 A10/AD10/PA2 Pull up Hi Z (for input port)

127 A11/AD11/PA3 Pull up Hi Z (for input port)

128 A12/AD12/PA4 Pull up Hi Z (for input port)

129 A13/AD13/PA5 Pull up Hi Z (for input port)

130 A14/AD14/PA6 Pull up Hi Z (for input port)

131 A15/AD15/PA7 Pull up Hi Z (for input port)

132 A16/PCO Pull up Hi Z (for input port)

133 A17/PC1 Pull up Hi Z (for input port)

134 A18/PC2 Pull up Hi Z (for input port)

135 A23/ECLK/PC7 Pull up Hi Z (for input port)

136 FCO/PE5 Pull up Hi Z (for input port)

137 FC1/PE6 Pull up Hi Z (for input port)

138 VFPE2 (Power)

139 VDDI (Power)
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140 VSSI (GND)
141 ANO/ANW/PQBO Hi Z (disable) Hi Z (for input port)
142 AN1/ANX/PQB1 Hi Z (disable) Hi Z (for input port)
143 AN2/ANY/PQB2 Hi Z (disable) Hi Z (for input port)
144 AN3/ANZ/PQB3 Hi Z (disable) Hi Z (for input port)
145 AN48/PQB4 Hi Z (disable) Hi Z (for input port)
146 AN49/PQB5 Hi Z (disable) Hi Z (for input port)
147 AN50/PQB6 Hi Z (disable) Hi Z (for input port)
148 AN51/PQB7 Hi Z (disable) Hi Z (for input port)
149 VDDA (Power)
150 VSSA (GND)
151 VRL (A/D ref. volt)
152 VRH (A/D ref. volt)
153 AN52/MAO0/PQAO Hi Z (disable) Hi Z (for input port)
154 AN53/MA1/PQAL Hi Z (disable) Hi Z (for input port)
155 AN54/MA2/PQA2 Hi Z (disable) Hi Z (for input port)
156 ANS5/ETRIG1/PQA3 Hi Z (disable) Hi Z (for input port)
157 AN56/ETRIG2/PQA4 Hi Z (disable) Hi Z (for input port)
158 AN57/PQA5 Hi Z (disable) Hi Z (for input port)
159 AN58/PQA6 Hi Z (disable) Hi Z (for input port)
160 AN59/PQA7 Hi Z (disable) Hi Z (for input port)
O03b) 00DODODOOODOODOODOODOOOOOODO
oo ooo 0000oogooooog (bsl=0,bS=1,SIZE=1,RW=X)
goooooooooooo | goooooooooooo
1 VDDE (Power)
2 VSSE (GND)
3 TPO Hi Z (disable) Hi Z (for input)
4 TP1 Hi Z (disable) Hi Z (for input)
5 TP2 Hi Z (disable) Hi Z (for input)
6 TP3 Hi Z (disable) Hi Z (for input)
7 TP4 Hi Z (disable) Hi Z (for input)
8 TP5 Hi Z (disable) Hi Z (for input)
9 TP6 Hi Z (disable) Hi Z (for input)
10 TP7 Hi Z (disable) Hi Z (for input)
11 TP8 Hi Z (disable) Hi Z (for input)
12 TP9 Hi Z (disable) Hi Z (for input)
13 TP10 Hi Z (disable) Hi Z (for input)
14 TP11 Hi Z (disable) Hi Z (for input)
15 TP12 Hi Z (disable) Hi Z (for input)
16 TP13 Hi Z (disable) Hi Z (for input)
17 TP14 Hi Z (disable) Hi Z (for input)
18 TP15 Hi Z (disable) Hi Z (for input)
19 T2CLK Hi Z (disable) Hi Z (for input)
20 VFPE1 (Power)
21 VSSI (GND)
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22 CTD3 Hi Z (disable) Hi Z (for input)
23 CTD4 Hi Z (disable) Hi Z (for input)
24 CTD5 Hi Z (disable) Hi Z (for input)
25 CTD6 Hi Z (disable) Hi Z (for input)
26 CTD7 Hi Z (disable) Hi Z (for input)
27 CTD8 Hi Z (disable) Hi Z (for input)
28 CTD14 Hi Z (disable) Hi Z (for input)
29 CTD15 Hi Z (disable) Hi Z (for input)
30 CTD16 Hi Z (disable) Hi Z (for input)
31 CTD17 Hi Z (disable) Hi Z (for input)
32 CTD18 Hi Z (disable) Hi Z (for input)
33 CTD20 Hi Z (disable) Hi Z (for input)
34 CTD22 Hi Z (disable) Hi Z (for input)
35 CPWM9 Hi Z (output only) Low drive

36 CPWM10 Hi Z (output only) Low drive

37 CPWM11 Hi Z (output only) Low drive

38 CPWM12 Hi Z (output only) Low drive

39 CPWM13 Hi Z (output only) Low drive

40 VSSE (GND)

41 VDDE (Power)

42 CTM2C Hi Z (disable) Hi Z (for input)
43 TXDA/PMC7 Hi Z (disable) Hi Z (for input port)
44 RXDA/PMC6 Hi Z (disable) Hi Z (for input port)
45 TXDB/PMC5 Hi Z (disable) Hi Z (for input port)
46 RDXB/PMC4 Hi Z (disable) Hi Z (for input port)
a7 SS/PMC3 Hi Z (disable) Hi Z (for input port)
48 SCK/PMC2 Hi Z (disable) Hi Z (for input port)
49 MOSI/PMC1 Hi Z (disable) Hi Z (for input port)
50 MISO/PMCO Hi Z (disable) Hi Z (for input port)
51 RSS/PSP7 Hi Z (disable) Hi Z (for input port)
52 RSCK/PSP6 Hi Z (disable) Hi Z (for input port)
53 RMOSI/PSP5 Hi Z (disable) Hi Z (for input port)
54 RMISO/PSP4 Hi Z (disable) Hi Z (for input port)
55 RPCSO0/PSPO Hi Z (disable) Hi Z (for input port)
56 RPCS1/PSP1 Hi Z (disable) Hi Z (for input port)
57 RPCS2/PSP2 Hi Z (disable) Hi Z (for input port)
58 RPCS3/PSP3 Hi Z (disable) Hi Z (for input port)
59 VSTBY (Power)

60 XTAL (Clock)

61 VDDSYN/MODCK (Power)

62 EXTAL (Clock)

63 VSSSYN (GND)

64 XFC (Clock filter)

65 VDDI (Power)

66 VSSI (GND)

67 RESET (RESET)

68 IRQ7/PF7 Pull up Hi Z (for IRQ)
69 IRQ6/PF6 Pull up Hi Z (for IRQ)
70 IRQ5/PF5 Pull up Hi Z (for IRQ)
71 IRQ4/PF4 Pull up Hi Z (for IRQ)
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72 IRQ3/PF3 Pull up Hi Z (for IRQ)
73 IRQ2/PF2 Pull up Hi Z (for IRQ)
74 IRQX/BERR/PF1 Pull up Hi Z (for IRQ)
75 ALE/PFO Hi Z (for input) Hi Z (for input port)
76 D15/PG7 Hi Z (for input) Hi Z (for input port)
77 D14/PG6 Hi Z (for input) Hi Z (for input port)
78 D13/PG5 Hi Z (for input) Hi Z (for input port)
79 D12/PG4 Hi Z (for input) Hi Z (for input port)
80 VDDE (Power)
81 VSSE (GND)
82 D11/PG3 Hi Z (for input) Hi Z (for input port)
83 D10/PG2 Hi Z (for input) Hi Z (for input port)
84 D9/PG1 Hi Z (for input) Hi Z (for input port)
85 D8/PGO Hi Z (for input) Hi Z (for input port)
86 ACS0/PCS0 High drive Drive for CS
87 ACS1/PCS1 High drive Drive for CS
88 ACS2/PCS2 High drive Drive for CS
89 CSA/PD7 Pull up Hi Z (for input port)
90 CSB/PD6 Hi Z (for input) Hi Z (for input port)
91 CSC/PD5 Pull up Hi Z (for input port)
92 DTACK/PD4 Hi Z (for input) Hi Z (for input port)
93 FREEZE/QUOT/FASTREF/ Pull up (if BKPT=1) Hi Z (for input port) (if BKPT=1)
CSEL/PD3 Low drive (if BKPT=0) Drive for FREEZE (if BKPT=0)
94 BKPT/DSCLK/CSEO/PD2 Pull up Hi Z (for input port) (if BKPT=1)
Hi Z (for DSCLK) (if BKPT=0)
95 IPIPE1/DSI/PD1 Pull up Hi Z (for input port) (if BKPT=1)
Hi Z (for DSI) (if BKPT=0)
96 IPIPEO/DSO/PDO Low drive High drive (output port) (if BKPT=1)
Drive for DSO (if BKPT=0)
97 D7/PH7 Hi Z (for input) Hi Z (for input port)
98 D6/PH6 Hi Z (for input) Hi Z (for input port)
99 D5/PH5 Hi Z (for input) Hi Z (for input port)
100 VSSI (GND)
101 CLKOUT/PE4 Drive for CLKOUT (if AD0=1) Drive for CLKOUT (if ADO=1)
CLKOUT=XTALX2 (if BERR=1) CLKOUT=XTALX2 (if BERR=1)
CLKOUT=XTALx1 (if BERR=0) CLKOUT=XTALx1 (if BERR=0)
Hi Z (for input) (if AD0=0) Hi Z (for input port) (if AD0=0)
102 VSSE (GND)
103 VDDE (Power)
104 D4/PH4 Hi Z (for input) Hi Z (for input port)
105 D3/PH3 Hi Z (for input) Hi Z (for input port)
106 D2/PH2 Hi Z (for input) Hi Z (for input port)
107 D1/PH1 Hi Z (for input) Hi Z (for input port)
108 DO/PHO Hi Z (for input) Hi Z (for input port)
109 RIW/WR/PEO Pull up Hi Z (for input port)
110 DS/RD/PE1 Pull up Hi Z (for input port)
111 ASIPE2 Pull up Hi Z (for input port)
112 SIZE/PE3 Pull up Hi Z (for input port)
113 EBR/TSC Hi Z (for input) HiZ (pull up reg. must be needed)
114 AO0/ADO/PBO Pull up Hi Z (for input port)
115 A1/AD1/PB1 Pull up Hi Z (for input port)
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116 A2/AD2/PB2 Pull up Hi Z (for input port)
117 A3/AD3/PB3 Pull up Hi Z (for input port)
118 A4/AD4/PB4 Pull up Hi Z (for input port)
119 A5/AD5/PB5 Pull up Hi Z (for input port)
120 VDDE (Power)
121 VSSE (GND)
122 A6/AD6/PB6 Pull up Hi Z (for input port)
123 A7/AD7/PB7 Pull up Hi Z (for input port)
124 A8/AD8/PAO Pull up Hi Z (for input port)
125 A9/AD9/PAL Pull up Hi Z (for input port)
126 A10/AD10/PA2 Pull up Hi Z (for input port)
127 A11/AD11/PA3 Pull up Hi Z (for input port)
128 A12/AD12/PA4 Pull up Hi Z (for input port)
129 A13/AD13/PA5 Pull up Hi Z (for input port)
130 A14/AD14/PA6 Pull up Hi Z (for input port)
131 A15/AD15/PA7 Pull up Hi Z (for input port)
132 A16/PCO Pull up Hi Z (for input port)
133 Al7/PC1 Pull up Hi Z (for input port)
134 Al18/PC2 Pull up Hi Z (for input port)
135 A23/ECLK/PC7 Pull up Hi Z (for input port)
136 FCO/PE5 Pull up Hi Z (for input port)
137 FC1/PE6 Pull up Hi Z (for input port)
138 VFPE2 (Power)
139 VDDI (Power)
140 VSSI (GND)
141 ANO/ANW/PQBO Hi Z (disable) Hi Z (for input port)
142 AN1/ANX/PQB1 Hi Z (disable) Hi Z (for input port)
143 AN2/ANY/PQB2 Hi Z (disable) Hi Z (for input port)
144 AN3/ANZ/PQB3 Hi Z (disable) Hi Z (for input port)
145 AN48/PQB4 Hi Z (disable) Hi Z (for input port)
146 AN49/PQB5 Hi Z (disable) Hi Z (for input port)
147 AN50/PQB6 Hi Z (disable) Hi Z (for input port)
148 AN51/PQB7 Hi Z (disable) Hi Z (for input port)
149 VDDA (Power)
150 VSSA (GND)
151 VRL (A/D ref. volt)
152 VRH (A/D ref. volt)
153 AN52/MAO0/PQAO Hi Z (disable) Hi Z (for input port)
154 AN53/MAL1/PQA1 Hi Z (disable) Hi Z (for input port)
155 AN54/MA2/PQA2 Hi Z (disable) Hi Z (for input port)
156 ANS55/ETRIG1/PQA3 Hi Z (disable) Hi Z (for input port)
157 ANS56/ETRIG2/PQA4 Hi Z (disable) Hi Z (for input port)
158 AN57/PQA5 Hi Z (disable) Hi Z (for input port)
159 AN58/PQA6 Hi Z (disable) Hi Z (for input port)
160 AN59/PQA7 Hi Z (disable) Hi Z (for input port)
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1 VDDE (Power)
2 VSSE (GND)
3 TPO Hi Z (disable) Hi Z (for input)
4 TP1 Hi Z (disable) Hi Z (for input)
5 TP2 Hi Z (disable) Hi Z (for input)
6 TP3 Hi Z (disable) Hi Z (for input)
7 TP4 Hi Z (disable) Hi Z (for input)
8 TP5 Hi Z (disable) Hi Z (for input)
9 TP6 Hi Z (disable) Hi Z (for input)
10 TP7 Hi Z (disable) Hi Z (for input)
11 TP8 Hi Z (disable) Hi Z (for input)
12 TP9 Hi Z (disable) Hi Z (for input)
13 TP10 Hi Z (disable) Hi Z (for input)
14 TP11 Hi Z (disable) Hi Z (for input)
15 TP12 Hi Z (disable) Hi Z (for input)
16 TP13 Hi Z (disable) Hi Z (for input)
17 TP14 Hi Z (disable) Hi Z (for input)
18 TP15 Hi Z (disable) Hi Z (for input)
19 T2CLK Hi Z (disable) Hi Z (for input)
20 VFPE1 (Power)
21 VSSI (GND)
22 CTD3 Hi Z (disable) Hi Z (for input)
23 CTD4 Hi Z (disable) Hi Z (for input)
24 CTD5 Hi Z (disable) Hi Z (for input)
25 CTD6 Hi Z (disable) Hi Z (for input)
26 CTD7 Hi Z (disable) Hi Z (for input)
27 CTD8 Hi Z (disable) Hi Z (for input)
28 CTD14 Hi Z (disable) Hi Z (for input)
29 CTD15 Hi Z (disable) Hi Z (for input)
30 CTD16 Hi Z (disable) Hi Z (for input)
31 CTD17 Hi Z (disable) Hi Z (for input)
32 CTD18 Hi Z (disable) Hi Z (for input)
33 CTD20 Hi Z (disable) Hi Z (for input)
34 CTD22 Hi Z (disable) Hi Z (for input)
35 CPWM9 Hi Z (output only) Low drive
36 CPWM10 Hi Z (output only) Low drive
37 CPWM11 Hi Z (output only) Low drive
38 CPWM12 Hi Z (output only) Low drive
39 CPWM13 Hi Z (output only) Low drive
40 VSSE (GND)
41 VDDE (Power)
42 CTM2C Hi Z (disable) Hi Z (for input)
43 TXDA/PMC7 Hi Z (disable) Hi Z (for input port)
44 RXDA/PMC6 Hi Z (disable) Hi Z (for input port)
45 TXDB/PMC5 Hi Z (disable) Hi Z (for input port)
46 RDXB/PMC4 Hi Z (disable) Hi Z (for input port)
47 SS/PMC3 Hi Z (disable) Hi Z (for input port)
48 SCK/PMC2 Hi Z (disable) Hi Z (for input port)
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49 MOSI/PMC1 Hi Z (disable) Hi Z (for input port)
50 MISO/PMCO Hi Z (disable) Hi Z (for input port)
51 RSS/PSP7 Hi Z (disable) Hi Z (for input port)
52 RSCK/PSP6 Hi Z (disable) Hi Z (for input port)
53 RMOSI/PSP5 Hi Z (disable) Hi Z (for input port)
54 RMISO/PSP4 Hi Z (disable) Hi Z (for input port)
55 RPCSO0/PSPO Hi Z (disable) Hi Z (for input port)
56 RPCS1/PSP1 Hi Z (disable) Hi Z (for input port)
57 RPCS2/PSP2 Hi Z (disable) Hi Z (for input port)
58 RPCS3/PSP3 Hi Z (disable) Hi Z (for input port)
59 VSTBY (Power)
60 XTAL (Clock)
61 VDDSYN/MODCK (Power)
62 EXTAL (Clock)
63 VSSSYN (GND)
64 XFC (Clock filter)
65 VvDDI (GND)
66 VSSI (Clock)
67 RESET (RESET)
68 IRQ7/PF7 Pull up Hi Z (for IRQ)
69 IRQ6/PF6 Pull up Hi Z (for IRQ)
70 IRQ5/PF5 Pull up Hi Z (for IRQ)
71 IRQ4/PF4 Pull up Hi Z (for IRQ)
72 IRQ3/PF3 Pull up Hi Z (for IRQ)
73 IRQ2/PF2 Pull up Hi Z (for IRQ)
74 IRQX/BERR/PF1 Pull up Hi Z (for IRQ)
75 ALE/PFO Hi Z (for input) Hi Z (for ALE)
76 D15/PG7 Hi Z (for input) Hi Z (for data)
7 D14/PG6 Hi Z (for input) Hi Z (for data)
78 D13/PG5 Hi Z (for input) Hi Z (for data)
79 D12/PG4 Hi Z (for input) Hi Z (for data)
80 VDDE (Power)
81 VSSE (GND)
82 D11/PG3 Hi Z (for input) Hi Z (for data)
83 D10/PG2 Hi Z (for input) Hi Z (for data)
84 D9/PG1 Hi Z (for input) Hi Z (for data)
85 D8/PGO Hi Z (for input) Hi Z (for data)
86 ACS0/PCS0 High drive Drive for CS
87 ACS1/PCS1 High drive Drive for CS
88 ACS2/PCS2 High drive Drive for CS
89 CSA/PD7 High drive (if PCON10=1) Drive for CSA  (if PCON10=1)
Pullup  (if PCON10=0) Hi Z (for input port) (if PCON10=0)
90 CSB/PD6 High drive  (if AD7=1) Drive for CSB  (if AD7=1)
Hi Z (for input) (if AD7=0) Hi Z (for input port) (if AD7=0)
91 CSC/PD5 High drive (if PCON6=1) Drive for CSC  (if PCONG=1)
Pullup  (if PCON6=0) Hi Z (for input port) (if PCON6=0)
92 DTACK/PD4 Hi Z (for input) Hi Z for DTACK (if AD8=1)
Hi Z (for input port) (if AD8=0)
93 FREEZE/QUOT/FASTREF/ Pull up (if BKPT=1) Hi Z (for input port) (if BKPT=1)
CSE1/PD3 Low drive (if BKPT=0) Drive for FREEZE (if BKPT=0)
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94 BKPT/DSCLK/CSE0/PD2 Pull up Hi Z (for input port) (if BKPT=1)
Hi Z (for DSCLK) (if BKPT=0)
95 IPIPE1/DSI/PD1 Pull up Hi Z (for input port) (if BKPT=1)
Hi Z (for DSI) (if BKPT=0)
96 IPIPEO/DSO/PDO Low drive High drive (output port) O (if ﬁﬂ)‘
Drive for DSO (if BKPT=0)
97 D7/PH7 Hi Z (for input) Hi Z (for data)
98 D6/PH6 Hi Z (for input) Hi Z (for data)
99 D5/PH5 Hi Z (for input) Hi Z (for data)
100 VSSI (GND)
101 CLKOUT/PE4 Drive for CLKOUT (if ADO=1) Drive for CLKOUT (if AD0=1)
CLKOUT=XTALX2 (if BERR=1) CLKOUT=XTALX2 (if BERR=1)
CLKOUT=XTALX1 (if BERR=0) CLKOUT=XTALX1 (if BERR=0)
Hi Z (for input) (if AD0=0) Hi Z (for input port) (if AD0=0)
102 VSSE (GND)
103 VDDE (Power)
104 D4/PH4 Hi Z (for input) Hi Z (for data)
105 D3/PH3 Hi Z (for input) Hi Z (for data)
106 D2/PH2 Hi Z (for input) Hi Z (for data)
107 D1/PH1 Hi Z (for input) Hi Z (for data)
108 DO0/PHO Hi Z (for input) Hi Z (for data)
109 RIW/WR/PEO Pull up Drive for RIW
110 DS/RDIPE1 Pull up Drive for DS
111 ASIPE2 High drive Drive for AS
112 SIZE/PE3 Pull up Drive for SIZE
113 EBR/TSC Hi Z (for input) HiZ (pull up reg. must be needed)
114 AO/ADO/PBO Pull up Drive for address
115 A1/AD1/PB1 Pull up Drive for address
116 A2/AD2/PB2 Pull up Drive for address
117 A3/AD3/PB3 Pull up Drive for address
118 A4/AD4/PB4 Pull up Drive for address
119 A5/AD5/PB5 Pull up Drive for address
120 VDDE (Power)
121 VSSE (GND)
122 A6/AD6/PB6 Pull up Drive for address
123 A7/AD7/PB7 Pull up Drive for address
124 A8/AD8/PAO Pull up Drive for address
125 A9/AD9/PA1 Pull up Drive for address
126 A10/AD10/PA2 Pull up Drive for address
127 A11/AD11/PA3 Pull up Drive for address
128 A12/AD12/PA4 Pull up Drive for address
129 A13/AD13/PA5 Pull up Drive for address
130 A14/AD14/PA6 Pull up Drive for address
131 A15/AD15/PA7 Pull up Drive for address
132 Al16/PCO Pull up Drive for addressO (if AD[3:1]=>%001)
Hi Z (for input port) (if AD[3:1]=%000)
133 Al7/PC1 Pull up Drive for address (if AD[3:1]=>%010)
Hi Z (for input port) (if AD[3:1]=%010)
134 A18/PC2 Pull up Drive for address (if AD[3:1]=>%011)
Hi Z (for input port) (if AD[3:1]=%000)
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135 A23/ECLK/PC7 Pull up (if AD[5:4]=%1x) Drive for address (if AD[5:4] =%1Xx)
ECLK (if AD[5:4]=%01) ECLK (if AD[5:4]=%01)
Pull up (if AD[5:4]=%00) Hi Z (for input port) (if AD[5:4] =%00)

136 FCO/PE5 Pull up Hi Z (for input port) (if AD9=0)
Drive for FCO (if AD9=1)

137 FC1/PE6 Pull up Hi Z (for input port) (if AD9=0)
Drive for FC1 (if AD9=1)

138 VFPE2 (Power)

139 VDDI (Power)

140 VSSI (GND)

141 ANO/ANW/PQBO Hi Z (disable) Hi Z (for input port)

142 AN1/ANX/PQB1 Hi Z (disable) Hi Z (for input port)

143 AN2/ANY/PQB2 Hi Z (disable) Hi Z (for input port)

144 AN3/ANZ/PQB3 Hi Z (disable) Hi Z (for input port)

145 AN48/PQB4 Hi Z (disable) Hi Z (for input port)

146 AN49/PQB5 Hi Z (disable) Hi Z (for input port)

147 AN50/PQB6 Hi Z (disable) Hi Z (for input port)

148 AN51/PQB7 Hi Z (disable) Hi Z (for input port)

149 VDDA (Power)

150 VSSA (GND)

151 VRL (A/D ref. volt)

152 VRH (A/D ref. volt)

153 AN52/MAO/PQAO Hi Z (disable) Hi Z (for input port)

154 AN53/MA1/PQAL Hi Z (disable) Hi Z (for input port)

155 AN54/MA2/PQA2 Hi Z (disable) Hi Z (for input port)

156 AN55/ETRIG1/PQA3 Hi Z (disable) Hi Z (for input port)

157 AN56/ETRIG2/PQA4 Hi Z (disable) Hi Z (for input port)

158 AN57/PQA5 Hi Z (disable) Hi Z (for input port)

159 AN58/PQA6 Hi Z (disable) Hi Z (for input port)

160 AN59/PQA7 Hi Z (disable) Hi Z (for input port)
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1 VDDE (Power)
2 VSSE (GND)
3 TPO Hi Z (disable) Hi Z (for input)
4 TP1 Hi Z (disable) Hi Z (for input)
5 TP2 Hi Z (disable) Hi Z (for input)
6 TP3 Hi Z (disable) Hi Z (for input)
7 TP4 Hi Z (disable) Hi Z (for input)
8 TP5 Hi Z (disable) Hi Z (for input)
9 TP6 Hi Z (disable) Hi Z (for input)
10 TP7 Hi Z (disable) Hi Z (for input)
11 TP8 Hi Z (disable) Hi Z (for input)
12 TP9 Hi Z (disable) Hi Z (for input)
13 TP10 Hi Z (disable) Hi Z (for input)
14 TP11 Hi Z (disable) Hi Z (for input)
15 TP12 Hi Z (disable) Hi Z (for input)
16 TP13 Hi Z (disable) Hi Z (for input)
17 TP14 Hi Z (disable) Hi Z (for input)
18 TP15 Hi Z (disable) Hi Z (for input)
19 T2CLK Hi Z (disable) Hi Z (for input)
20 VFPE1 (Power)
21 VSSI (GND)
22 CTD3 Hi Z (disable) Hi Z (for input)
23 CTD4 Hi Z (disable) Hi Z (for input)
24 CTD5 Hi Z (disable) Hi Z (for input)
25 CTD6 Hi Z (disable) Hi Z (for input)
26 CTD7 Hi Z (disable) Hi Z (for input)
27 CTD8 Hi Z (disable) Hi Z (for input)
28 CTD14 Hi Z (disable) Hi Z (for input)
29 CTD15 Hi Z (disable) Hi Z (for input)
30 CTD16 Hi Z (disable) Hi Z (for input)
31 CTD17 Hi Z (disable) Hi Z (for input)
32 CTD18 Hi Z (disable) Hi Z (for input)
33 CTD20 Hi Z (disable) Hi Z (for input)
34 CTD22 Hi Z (disable) Hi Z (for input)
35 CPWM9 Hi Z (output only) Low drive
36 CPWM10 Hi Z (output only) Low drive
37 CPWM11 Hi Z (output only) Low drive
38 CPWM12 Hi Z (output only) Low drive
39 CPWM13 Hi Z (output only) Low drive
40 VSSE (GND)
41 VDDE (Power)
42 CTM2C Hi Z (disable) Hi Z (for input)
43 TXDA/PMC7 Hi Z (disable) Hi Z (for input port)
44 RXDA/PMC6 Hi Z (disable) Hi Z (for input port)
45 TXDB/PMC5 Hi Z (disable) Hi Z (for input port)
46 RDXB/PMC4 Hi Z (disable) Hi Z (for input port)
47 SS/PMC3 Hi Z (disable) Hi Z (for input port)
48 SCK/PMC2 Hi Z (disable) Hi Z (for input port)
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49 MOSI/PMC1 Hi Z (disable) Hi Z (for input port)
50 MISO/PMCO Hi Z (disable) Hi Z (for input port)
51 RSS/PSP7 Hi Z (disable) Hi Z (for input port)
52 RSCK/PSP6 Hi Z (disable) Hi Z (for input port)
53 RMOSI/PSP5 Hi Z (disable) Hi Z (for input port)
54 RMISO/PSP4 Hi Z (disable) Hi Z (for input port)
55 RPCSO0/PSPO Hi Z (disable) Hi Z (for input port)
56 RPCS1/PSP1 Hi Z (disable) Hi Z (for input port)
57 RPCS2/PSP2 Hi Z (disable) Hi Z (for input port)
58 RPCS3/PSP3 Hi Z (disable) Hi Z (for input port)
59 VSTBY (Power)
60 XTAL (Clock)
61 VDDSYN/MODCK (Power)
62 EXTAL (Clock)
63 VSSSYN (GND)
64 XFC (Clock filter)
65 VvDDI (GND)
66 VSSI (Clock)
67 RESET (RESET)
68 IRQ7/PF7 Pull up Hi Z (for IRQ)
69 IRQ6/PF6 Pull up Hi Z (for IRQ)
70 IRQ5/PF5 Pull up Hi Z (for IRQ)
71 IRQ4/PF4 Pull up Hi Z (for IRQ)
72 IRQ3/PF3 Pull up Hi Z (for IRQ)
73 IRQ2/PF2 Pull up Hi Z (for IRQ)
74 IRQX/BERR/PF1 Pull up Hi Z (for IRQ)
75 ALE/PFO Hi Z (for input) Drive for ALE
76 D15/PG7 Hi Z (for input) Hi Z (for data)
7 D14/PG6 Hi Z (for input) Hi Z (for data)
78 D13/PG5 Hi Z (for input) Hi Z (for data)
79 D12/PG4 Hi Z (for input) Hi Z (for data)
80 VDDE (Power)
81 VSSE (GND)
82 D11/PG3 Hi Z (for input) Hi Z (for data)
83 D10/PG2 Hi Z (for input) Hi Z (for data)
84 D9/PG1 Hi Z (for input) Hi Z (for data)
85 D8/PGO Hi Z (for input) Hi Z (for data)
86 ACS0/PCS0 High drive Drive for CS
87 ACS1/PCS1 High drive Drive for CS
88 ACS2/PCS2 High drive Drive for CS
89 CSA/PD7 High drive (if PCON10=1) Drive for CSA  (if PCON10=1)
Pullup  (if PCON10=0) Hi Z (for input port) (if PCON10=0)
90 CSB/PD6 High drive  (if AD7=1) Drive for CSB  (if AD7=1)
Hi Z (for input) (if AD7=0) Hi Z (for input port) (if AD7=0)
91 CSC/PD5 High drive (if PCON6=1) Drive for CSC  (if PCONG=1)
Pullup  (if PCON6=0) Hi Z (for input port) (if PCON6=0)
92 DTACK/PD4 Hi Z (for input) Hi Z for DTACK (if AD8=1)
Hi Z (for input port) (if AD8=0)
93 FREEZE/QUOT/FASTREF/ Pull up (if BKPT=1) Hi Z (for input port) (if BKPT=1)
CSE1/PD3 Low drive (if BKPT=0) Drive for FREEZE (if BKPT=0)
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94 BKPT/DSCLK/CSE0/PD2 Pull up Hi Z (for input port) (if BKPT=1)
Hi Z (for DSCLK) (if BKPT=0)
95 IPIPE1/DSI/PD1 Pull up Hi Z (for input port) (if BKPT=1)
Hi Z (for DSI) (if BKPT=0)
96 IPIPEO/DSO/PDO Low drive High drive (output port) O (if ﬁﬂ)
Drive for DSO (if BKPT=0)
97 D7/PH7 Hi Z (for input) Hi Z (for data)
98 D6/PH6 Hi Z (for input) Hi Z (for data)
99 D5/PH5 Hi Z (for input) Hi Z (for data)
100 VSSI (GND)
101 CLKOUT/PE4 Drive for CLKOUT (if ADO=1) Drive for CLKOUT (if AD0=1)
CLKOUT=XTALX2 (if BERR=1) CLKOUT=XTALX2 (if BERR=1)
CLKOUT=XTALX1 (if BERR=0) CLKOUT=XTALX1 (if BERR=0)
Hi Z (for input) (if AD0=0) Hi Z (for input port) (if AD0=0)
102 VSSE (GND)
103 VDDE (Power)
104 D4/PH4 Hi Z (for input) Hi Z (for data)
105 D3/PH3 Hi Z (for input) Hi Z (for data)
106 D2/PH2 Hi Z (for input) Hi Z (for data)
107 D1/PH1 Hi Z (for input) Hi Z (for data)
108 DO0/PHO Hi Z (for input) Hi Z (for data)
109 RIW/WR/PEO Pull up Drive for RIW
110 DS/RDIPE1 Pull up Drive for DS
111 ASIPE2 High drive Drive for AS
112 SIZE/PE3 Pull up Drive for SIZE
113 EBR/TSC Hi Z (for input) HiZ (pull up reg. must be needed)
114 AO/ADO/PBO Pull up Drive for address/data
115 A1/AD1/PB1 Pull up Drive for address/data
116 A2/AD2/PB2 Pull up Drive for address/data
117 A3/AD3/PB3 Pull up Drive for address/data
118 A4/AD4/PB4 Pull up Drive for address/data
119 A5/AD5/PB5 Pull up Drive for address/data
120 VDDE (Power)
121 VSSE (GND)
122 A6/AD6/PB6 Pull up Drive for address/data
123 A7/AD7/PB7 Pull up Drive for address/data
124 A8/AD8/PAO Pull up Drive for address/data
125 A9/AD9/PA1 Pull up Drive for address/data
126 A10/AD10/PA2 Pull up Drive for address/data
127 A11/AD11/PA3 Pull up Drive for address/data
128 A12/AD12/PA4 Pull up Drive for address/data
129 A13/AD13/PA5 Pull up Drive for address/data
130 A14/AD14/PA6 Pull up Drive for address/data
131 A15/AD15/PA7 Pull up Drive for address/data
132 Al16/PCO Pull up Drive for addressO (if AD[3:1]=>%001)
Hi Z (for input port) (if AD[3:1]=%000)
133 Al7/PC1 Pull up Drive for address (if AD[3:1]=>%010)
Hi Z (for input port) (if AD[3:1]=%010)
134 A18/PC2 Pull up Drive for address (if AD[3:1]=>%011)
Hi Z (for input port) (if AD[3:1]=%000)
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135 A23/ECLK/PC7 Pull up (if AD[5:4]=%1x) Drive for address (if AD[5:4] =%1Xx)
ECLK (if AD[5:4]=%01) ECLK (if AD[5:4]=%01)
Pull up (if AD[5:4]=%00) Hi Z (for input port) (if AD[5:4] =%00)

136 FCO/PE5 Pull up Hi Z (for input port) (if AD9=0)
Drive for FCO (if AD9=1)

137 FC1/PE6 Pull up Hi Z (for input port) (if AD9=0)
Drive for FC1 (if AD9=1)

138 VFPE2 (Power)

139 VDDI (Power)

140 VSSI (GND)

141 ANO/ANW/PQBO Hi Z (disable) Hi Z (for input port)

142 AN1/ANX/PQB1 Hi Z (disable) Hi Z (for input port)

143 AN2/ANY/PQB2 Hi Z (disable) Hi Z (for input port)

144 AN3/ANZ/PQB3 Hi Z (disable) Hi Z (for input port)

145 AN48/PQB4 Hi Z (disable) Hi Z (for input port)

146 AN49/PQB5 Hi Z (disable) Hi Z (for input port)

147 AN50/PQB6 Hi Z (disable) Hi Z (for input port)

148 AN51/PQB7 Hi Z (disable) Hi Z (for input port)

149 VDDA (Power)

150 VSSA (GND)

151 VRL (A/D ref. volt)

152 VRH (A/D ref. volt)

153 AN52/MAO/PQAO Hi Z (disable) Hi Z (for input port)

154 AN53/MA1/PQAL Hi Z (disable) Hi Z (for input port)

155 AN54/MA2/PQA2 Hi Z (disable) Hi Z (for input port)

156 AN55/ETRIG1/PQA3 Hi Z (disable) Hi Z (for input port)

157 AN56/ETRIG2/PQA4 Hi Z (disable) Hi Z (for input port)

158 AN57/PQA5 Hi Z (disable) Hi Z (for input port)

159 AN58/PQA6 Hi Z (disable) Hi Z (for input port)

160 AN59/PQA7 Hi Z (disable) Hi Z (for input port)

"Hi-Z. OOOOO0O0OO0O0O0OO0O0O0oOooao
"Low Drive": 00000000
"High Drive: DO OO0O0ODO0O
"Pullup: 0 O0000D0OOD0OODOOODOOODOODOOSOKOODOOO)
"Drivefor 000 " 0000000000O0

"disable=: 000 /000000000OCO0OOOOOOOOOOODOOO

“forinput: 00 OOOOOOO

“forinputport: D OO O00OO0OOODOODO

"outputonly: O OO OOD0OODOODO
"byoutputport: 00 O000OCOO0ODOO

"Clock, Clock filter: OO0 00 D0OO0OO0O00DOOO0OO0DOO

"Power: 0 00O goOn0
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A 0 goooooooooooooo@muooooooono) oooo
000o0o0oooOoo(Tscoooooooon Hi-zo

ooooooooooooooboH-ZzOOOO
oooooooo

DDDDDD
000 ADD0D000DOOOPOOOOOODOOOOO
Aw 0 |ooooooooo oooo
oooo
oooo
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o , |ppDODDODOOO0O0O0 (0000000000000 —1
00000000000000000000000000
00000000000000000000000000 D000
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ogobooooooooooboooooooooooooo ooog

Bo 0 ooooooo oooo
ODORESETOOOOOODOOODODOODODODOD

ooooo
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ogs50000a
oo ooo
VppaD Vssall Vaud Var A/ 00000000000000
Vppsyn/MODCKO Vsssyy 0000000000000/ 00000
Voper Vsse 0000000000 (0000000000)
Voo Vst 000000000 (0000000000)
Vsray O0O0O0ORMOO
Vepes 4K TPU Flash EEPROM 00O OO0 /0000
Vepe 160K Flash/HDFlash EEPROM DO OOOD /0000
1.2 0000
ooopooOoowuoooooooooooooo
Oedonnd
ooo Muooooo ooooo 0o0ooooo
A[23:16] SLIM Bus -
ACS[2:0] ACS2 Output 0
AD[15:0] SLIM Bus -
ALE SLIM Output 0
AN[3:01/AN[Z,Y,X,W] QADC Input -
AN[59:48] QADC Input -
AS SLIM Output 0
BERR SLIM Input 0
BKPT CPU16 Input 0
CLKOUT SLIM Output -
CPWM[13:9] CTM3 Output -
CSA,CSB,CSC SLIM Output 0
CSE[1:0] SLIM Output -
CTD[22]/[20]/[18:14]/[8:3] CTM3 Input/Output -
CTM2C CTM3 Input -
D[15:0] SLIM Bus -
DS SLIM Ooutput 0
DSCLK CPU16 Input -
DSl CPU16 Input -
DSO CPU16 Output -
DTACK SLIM Input 0
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EBR SLIM - 0
EXTAL SLIM Input -
FC[1:0] SLIM Output -
FREEZE SLIM Output 1
IPIPE[1:0] CPU16 Output -
IRQ[7:2] SLIM Input 0
IRQX SLIM Input 0
MISO MCCI Input/Output -
MOSI MCCI Input/Output -
MODCK SLIM Input -
QuaT SLIM Output -
RD SLIM Output 0
RAW SLIM Output -
RESET SLIM Input/Output 0
RMISO RSP1 Input/Output -
RMOSI RSP1 Input/Output -
RPCS[3:0] RSPI Input/Output -
RSCK RSPI Input/Output -
RSS RSPI Input/Output 0
RXDA MCCI Input -
RXDB MCCI Input -
SCK MCCI Input/Output -
SIZE SLIM Output -
ss MCCI Input 0
TP[15:0] TPU2 Input/Output -
T2CLK TPU2 Intput -
TSC SLIM Input 0
TXDA MCCI Output -
TXDB MCCI Output -
WR SLIM Output 0
XFC SLIM Input -
XTAL SLIM Output -
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g7000oo
ooo ooooboo god
Address Bus A[23:20] goo04000000000D0DOO0OD 9000
Address Bus A[19:16] CPUl6 U 0O OO [19:16]
Address/Data Bus AD[15:0] CPUl6 O 16-bit OO OO /0000ODODO
Auxiliary Chip Select ACS[2:0] oooooooooooo
Address Latch Enable ALE goooooooooooopooo /0poopooo

QADC Analog Input

AN[59:48]/[3:0]

QADC 0 O

QADC Analog Input AN[Z,Y,X, W] o0o0oooOoooo0oooo0ooooooooooooo
Address Strobe AS O00ooOoOoooooooooooo
Bus Error BERR goooooooooooooOoOoooOoOooooooo
00o00ooOo0o0oo0ooooOoUooOooooooog
Breakpoint/Debug Support BKPT/DSCLK BKPT O cruOOO0DOOOO0OOOOOO
Clock pSCLKO O OO OOoOoOooOooooooooo
System Clockout CLKOUT oooooooooooo
CTM3 Pulse-width Modulation CPWM[13:9] coM3O 500 PwOCOO

CTM3 Double-Acton-Channel

CTD[22]/[20]/[18:141/

M3t 130 000000000000000000O00000

[8:3]
CTM3 Modulus Clock CTM2C cmM30ooopoOooooooooboboDo
General-purpose Chip Selects ﬁ, CsiB, csc %DSSSS F?OMDSSSSSE?[?S
Emulation Chip Select CSEO, CSE1 00000000000000000000
Data Bus D[15:0] le000ooooogon
o DDDDDDDDDD%DDDDDDDDDDQDDDDDD
Data Strobe DS ooo0ooOoboOoOoOooooooooobooobsoooOoDo
gobobooboOoooooobobOobobobooooog
Development Serial Out DSO goooooooooooo
Development Serial In DSI goooO0oooobooogoo
Data Transfer Acknowledge DTACK cO0b0O0bO0ObOObOOoObOobOobDOoD
External Bus Interrupt EBR 00000000o0o0o0o0o0o0o0o0gHi-zooooo
External Clock ECLK M6800 OO ODODOODOO
QADC External Trigger ETRIG[2:1] ADO0000000000OO0O
Crystal Oscillator EXTAL, XTAL DDDDDDESESSESSESEXTALDDDD
Function Codes FC[1:0] ooooooooogo
Freeze FREEZE cuO000d0000bOOO0U0DbDOOUODObOUOODOOUOODO
Instruction Pipeline IPIPEO, IPIPE1 goooobooooooobooo
Interrupt Request 1RQ[7:2]. 1RQX cPUODDODDODOOO
QADC Multipexed Address MA[2:0] godoooooOoopooopooopoooo
Waster In Slave Out MISO goooooooosocoooooooooooDo

goooooboooskgoobooobooooobog
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ooo oooooo ooo
Vaster Out Sfave In nos chfEfEEEFDDuqﬁﬂﬁﬂzszéf1fif%f%fif%§?fﬁfﬁfﬁfﬁfﬁfﬁ
Clock Mode Select MODCLK goooooooooo
Port A PA[7:0] SLIM DOO0O0DO000O
Port B PB[7:0] SLIM DO0O0DO000O
Port C PC[7:0] SLIM DO0O0DO000O
Port CS PCS[2:0] ACS 00000000
Port D PD[7:0] SLIM DOO0OO0DO000D
Port E PE[6:0] SLIM DOO0OO0DO000D
Port F PF[7:0] SLIM DOO0O0DO000O
Port G PG[7:0] SLIM DOO0O0DO000O
Port H PH[7:0] SLIM DO0O0DO000O
Port MC PNC[7:0] MCCI DOOO0DO0O0O
Port QA PQA[7:0] QAC DO O0O0DO0OD
Port QB PQB[7:0] QA 0O0O0DOOO0D
Port SP PSP[7:0] RSPI DOOOOOOOO
QuoT QuoT sfslsiafslsiaRslsiaiuksls
Read/Write RAW 00000000000000000000O
Read RD 00D00000000000000000
Reset RESET MUOODOOODOO0D
RSPI Master In Slave Out RSO [Féfif}§1§1§1;1;1;ﬂijz;|[éEEf%f%§%§1§1§%§iﬁﬁjmmmmmm
RSPI Master Out Slave In RIOSI [FLEE?L§1§1§1§1§%§%]R::;|[éEL5£51§1§1;1;1;1;13DDDDDD
RSPI Chip Select RPCS[3:0] RSPIDOODOOODOOODO
RSPI Slave Clock RSS [51f1;1;1;ﬂ;ﬂjutféfkf}f%§1§1;ijﬁj
SCI A Receive Data RXDA SCIAD0O0DO0DOO0D
SCI B Receive Data RXDB sCIBO00DO0DOOOD
SPI Serial Clock SCK [flfiféfbmumﬁﬂﬁﬂﬁﬂjszéf1f1f1fﬁ§1§1§1§1§?§1§%§%§%§%§5
Size SIZE 00000D000D000000000000
Slave Select < 00000D000D000D00nOOO
0000000000 SIOD0000000O
TPU2 Clock T2CLK TPL20000000
TPU2 TP[15:0] TPL20000000
Then-stt Cntrol < 000000000000
SCI A Transnit Data TXDA SCIAD0O0DOODOOOD
SCI B Transnit Data TXDB sCIB00O0DO0DOOOD
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ooo oooooo ooo
Synthesizer Filter Cap XFC PLLOCOODOO
Write WR O000ooO0oooooOoooooooooo

gooboboobooobooobooboobooboobobooboobobboobo

gs8ijubuooboon

0oooo 0o
FC2 0oO0ooooo
A[22:191/PC[6:3] 0oo0ooooo

1.4 00000000

goooooowmuoobooboobooboobooo
gooooooboobobooooooboobuooboobD ROMOODDOODODODDODODOODOO
go0oooDo0oboOSRAMOOOUOOSRAM CTRLOODODODOO0DDOODODOODO0ODDOODODOODOODOO
goobooobobooboo0obDDbh SR O0O0D0DDOD0O0OD0DOODOU0O0ODOFLASH ROM ODODDOO
FLASH OO0 CIRL OOOOO0OOOOO0OODOO0O0ObOO0O0O0O0obObOooOobobbOoouobobbOooob
MASK ROM OO DODOOMASK ROM OO0 ClRLOOODOODOOO0ODODOODODODOODODOObDOODbDOOD
goggobbobooooobobboooooboboboooonon

2000000000000 00DO0O0ODOCPUL6 O A[19:010 000 0D OO DADDR[23:20] O A190
00000000000 00OOoososo00000 $F7FFFFO OO0 O00OODOOOOODOOODOODOO

oooooobooo y=M11OO0OODOOMODOODODOODOOODOODOODOOODO
gooooobooooboooooo (SiwyoooboboobOooDOoboooOOobOo wyooOoDOo
oo0ooooo vmuOOooYD $FOOO0DO0ODOODOOOOMOOOODOOO0OOOOOO0OCPU1G O
$080000 OO $F7FFFF 00000 OCO0OODOOODOOOODODOOOODOOOODOOO IMBO
gooooooboobooboooomwboOobOobob0olooboobobobobooobo
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$YFFO00
$000000

Boot ROM
512 Bytes
$0001FF

$YFF200

QADC
(512 bytes)

$YFF3F
$YFF400

RAM RSPI Array
(3K)

Rom Array 1
$YFF63H (64K)
$YFF800 SUEEB00 ROM 1 CTL Rom Array 2
Mask ROM $YFF820 (64K)

$YFF5FF

YFF600
$ 3K RSPI

(64 bytes)

$YFF85F (160K bytes) gggg% M Rom Array 3
$YFFgsF ROM 3 CTL (32K)

$YFF900
CTM3

(256 bytes)

$YFFOFF

$YFFAOO

svFrazHL | SLIM (128 bytes)
$YFFAB0

$YFFBOO
$YFFBO7,

SRAM CTL (8 bytes)

RAM Array
(4K)

$YFFCO00

SYFEC3E MCCI (64 bytes)

$YFFEOO

TPU2
(512 bytes)

$YFFFFF

O 3@ MCe8HC16Y5 000 DOOOOODOOOOOO
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$000000
$YFF000 Boot ROM

512 Bytes

$0001FF

$YFF200

RAM RSPI Array

QADC
(512 bytes)

Flash Array 1
$YFF3FF (32K)

$YFF400

Flash Array 2
YFF5FF
$$FF600 (32K)

3K RSPI
(64 bytes)

Flash Array 3
SyEFrS2 Flash 1 CTL (32K)

$YFF7EOQ
sYFr7EE Flash 2 CTL Flash Array 4

SVEFS9 Flash 3 CTL (32K)

SYEFS20 Flash 4 CTL Flash Array 5

32K
SYEFSI0 Flash 5 CTL (32K)

$YFF860
$YFF87F

$YFF63H

$YFF7CO
$YFF7FF|
$YFF800

$YFF85H
$YFF860

Flash 1-5
(192 bytes)

TPUFlash(32 bytes)
$YFF87F

TPUFlash CTL

TPUFlash Array

$YFF900
CTM3
(256 bytes)
$YFFOFF
$YFFAOO0

SYFFATH SLIM (128 bytes)
SYERREOT ACS (64 bytes)

$YFFBOO
SYFFBO7 SRAM CTL (8 bytes)

RAM Array

$YFFC00
$YFFC3F

MCCI (64 bytes)

$YFFEOQO

TPU2
(512 bytes)

$YFFFFF

O 3(b) MC68HCO16YS5 0O O0ODOOOOOOOOO
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$YFFO00 $000000

Boot ROM
512 Bytes
$0001FF

$YFF200

QADC
(512 bytes)

$YFF3FF
$YFF400 RAM RSPI Array
I
$YFF5FF
$YFF600
3K RSPI
Flash Array 1
$YFF63H (64K)
o I 7 . =y
$YFF7FF Flash 1-3 SYFF7CO 0 o1 (64K)
$YFF800 (192 bytes) SYFF7FF M'8S
$YFF800 Flash Array 3
$YFES3E Flash 3 CTL (32K)

SYFF83F
TPUFlash Arra
SYEFoSY TPUFlash CTL ay

$YFF860
$YFF87F

TPUFlash (32 bytes)

$YFF900

CTM3
$YFFOFF (256 bytes)
SYPRAOD BT'SLIM (128 bytes)

YFFA
SYFPASOIET ACS (64 bytes)

$YFFBOO

(S0 Il SRAM CTL (8 bytes)

RAM Array
(4K)

$YFFCO0

SYEEC3E MCCI (64 bytes)

$YFFEOO

TPU2
(512 bytes)

$YFFFFF

O 3(c)MCe8HCOl6Y6e U U O DO OOODOOOODO
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1.5 00b00bogbooboot

goooboooboboooomwmbDobooboooboobooboboooboobobobobooobDon
gobooobooboboooboobooboboooboboboobobooboobbooobOon
goooboooboobobobooboocrvobooboobooommsoDboooobbooobDOon
oooobooobo0oboboboOomBb 2400000000000 1600000DOO0ODOOODOOO
O00o0OOboOoDnocruled 20000000000 OOODOOODOODOODOA23:2010 A0 OD0ODO
gooooooobgooo
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1 2 [
Jobooodd

gcCPule ODO leDO00ODO0ODOOODOOOMSHCII OO DODODODODOOODOOODOOoDODOoOoDOonO
goboobooobooboboboobooobooboboboboobo

2.1 000

goboobooobooboboboobooobooboboboobo0oboboboobooboobocrule
gooobooobo0obobobooboooboobOoboboOobocerle 200 16000000000
gobo0o 30010000 b0oobobobobooobooboobobosobooboomenO
oobooomoob 200000000000 0b000bO0obDOo0obO0o0obOobDbOOobDOo0oDOg 16
oobo0o3o000bo0oboboobooboboboobooobboboob0oobooobobOobDon
goooooobooboboobooboobobooobo
gleruledoonooobowobooboboob mmooboobooboooboobooob2000
goobobooobooboboobooobooboboboobooboobobbooboobooobo
gobooboooboobobbooboooboobo
glpuledDbooobooobooboobooobooboobobooobuooboboboboobon
gooobooobooboboooboogvAcChoobotlegbbobooboobobboobon
gboob0 2000b00bo0bg ssbbogboobgobobooboobobobooboobon
gooobooobooboobooboobooboboobooboobobo

gCpPule DD OODODOODLOOODOOO0ODOOODOOODOODLOODODDOODLbOOODbDDbDOO
gooooboooboobboooboooboobboobooobooboboobbobbon
gobogobooboobooboobooboobooboobobooobooboobon

2.2 Me8HC11 O O O OO

OCPUle DUODUODODODO Me8HC11 DD D ODOO0ODOO0ODODOODOOMeSHCILI DO OD OO
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ABA Add B to A (A)+(B)0 A INH 370B — 2 |— — 0o —|o o oo
ABX Add B to X (XK:'X)J'(OIOXO:B)DXK: INH 374F — 2 |=— = = —|= = = —
ABY AddBtoY (YK:'Y)”OPYO:B)DYK: INH 375F — 2 = — — |- — — —
ABZ AddBtoZ (ek: 12+ (000: B) O 2K INH 376F - 2 = - — —|= - - =
ACE Add E to AM[31:15] | (AM[31:15]) + (E) O AM INH 3722 — 2 |— o —o|—— — —
acep | Addconcaterated | g, )y (am) 0 AM INH 3723 — 4 |— o —o|——— —
IND8, X 43 ff 6
IND8, Y 53 ff 6
IND8, Z 63 ff 6
IMM8 73 i 2
IND16, X 1743 9999 6
ADCA | Add with Carry to A A+M+CcOA IND16, Y 1753 9999 6 |— — 0o —|o o o o
IND16, Z 1763 9999 6
EXT 1773 hh il 6
E, X 2743 — 6
E Y 2753 — 6
E,Z 2763 — 6
IND8, X c3 ff 6
IND8, Y D3 ff 6
IND8, Z E3 ff 6
IMM8 F3 i 2
E, X 27C3 — 6
ADCB | Add with Carry to B B +M+CcOB E Y 27D3 — 6 |— — 0o —|o o o o
E,Z 27E3 — 6
IND16, X 17C3 9999 6
IND16, Y 17D3 9999 6
IND16, Z 17E3 9999 6
EXT 17F3 hh il 6
IND8, X 83 ff 6
IND8, Y 93 ff 6
IND8, Z A3 ff 6
E, X 2783 — 6
E Y 2793 — 6
ADCD | Addwith CarrytoD |(D)+(M:M+1)+C0O D E,Z 27A3 — 6 |— — — —|o o o o
IMM16 37B3 i Kk 4
IND16, X 37C3 9999 6
IND16, Y 37D3 9999 6
IND16, Z 37E3 9999 6
EXT 37F3 hh il 6
IMM16 3733 i Kk 4
IND16, X 3743 9999 6
ADCE | Addwith CarrytoE |(E)+(M:M+1)+C0O E| IND16,Y 3753 9999 6 |— — — —|o o o o
IND16, Z 3763 9999 6
EXT 3773 hh il 6
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IND8, X 41 f 6
IND8, Y 51 f 6
INDS8, Z 61 ff 6
IMM8 71 i 2
E, X 2741 — 6
ADDA Add to A (A)+ MO A E,Y 2751 — 6 — — 0 —|o o oo
E, Z 2761 — 6
IND16, X 1741 9999 6
IND16, Y 1751 9999 6
IND16, Z 1761 9999 6
EXT 1771 hhll 6
IND8, X C1l f 6
IND8, Y D1 f 6
INDS8, Z E1 f 6
IMM8 F1 i 2
E, X 27C1 — 6
ADDB Add to B (B)+M O B E, Y 27D1 — 6 — — 0 —|o o oo
E, Z 27E1 — 6
IND16, X 17C1 9999 6
IND16, Y 17D1 9999 6
IND16, Z 17E1 9999 6
EXT 17F1 hhll 6
IND8, X 81 f 6
IND8, Y 91 f 6
INDS8, Z Al f 6
IMM8 FC i 2
E, X 2781 — 6
ADDD Add to D D+M:M+1)0D =Y 2791 — ° — — — —|0D oD o o
E, Z 27A1 — 6
IMM16 37B1 i kk 4
IND16, X 37C1 9999 6
IND16, Y 37D1 9999 6
IND16, Z 37E1 9999 6
EXT 37F1 hhll 6
IMM8 7C i 2
IMM16 3731 i kk 4
IND16, X 3741 9999 6
ADDE Add to E E)+(M:M+1)0 E — — — —|0D oD o o
IND16, Y 3751 9999 6
IND16, Z 3761 9999 6
EXT 3771 hhll 6
ADE AddDto E (E)+((D) O E INH 2778 — 2 — — — —|o o o o
ADX Add D to X (XK :1X) + («D) O XK : IX INH 37CD — 2 _ = — —|= = — —
ADY AddDtoY (YK:1Y) + («D) O YK : 1Y INH 37DD — 2 _ - — —|= = — —
ADZ AddDto Z (ZK:1Z) + («D) O ZK:1Z INH 37ED — 2 _ = — —|= = — —
AEX Add E to X (XK : IX) + («E) O XK : IX INH 374D — 2 _ = — —|= = — —
AEY Add Eto Y (YK: 1Y) + («E) O YK: 1Y INH 375D — 2 _ = — —|= = — —
AEZ Add E to Z (ZK:1Z) + («E) O ZK: 1Z INH 376D — 2 _ = — —|= = — —
AlS Add Immediate Data to SK:SP+«IMM O SK: SP IMM8 3F "” 2 [
SP IMM16 373F i kk 4
Al | AddImmediate Value |y iy 4 v 0 XK : IX VL3 3 - e [
to X IMM16 373C i kk 4
Aly | Addimmediate Value | vy .y 4 qmm o YK : Iy i 30 . e [
toY IMM16 373D i kk 4
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Az | AddImmediate Value | 707 amm 0 zk : 1z e * - 2 |- - -
toZ IMM16 373E i kk 4
INDS8, X 46 f 6
INDS8, Y 56 f 6
INDS, Z 66 f 6
IMM8 76 i 2
IND16, X 1746 9999 6
ANDA AND A A MO A IND16, Y 1756 9999 6 — — — —|o o o —
IND16, Z 1766 9999 6
EXT 1776 hh I 6
E, X 2746 — 6
E, Y 2756 — 6
E,Z 2766 — 6
INDS8, X C6 f 6
INDS8, Y D6 f 6
INDS, Z E6 f 6
IMM8 F6 i 2
IND16, X 17C6 9999 6
ANDB AND B B)+MD B IND16, Y 17D6 9999 6 — — — —|o o o —
IND16, Z 17E6 9999 6
EXT 17F6 hh Il 6
E, X 27C6 — 6
E, Y 27D6 — 6
E,Z 27E6 — 6
INDS8, X 86 f 6
INDS8, Y 926 f 6
INDS, Z A6 f 6
E, X 2786 — 6
E, Y 2796 — 6
ANDD AND D (D)+M:M+1)0 D E,Z 27A6 — 6 — — — —|o o o —
IMM16 37B6 i Kk 4
IND16, X 37C6 9999 6
IND16, Y 37D6 9999 6
IND16, Z 37E6 9999 6
EXT 37F6 hh Il 6
IMM16 3736 i kk 4
IND16, X 3746 9999 6
ANDE AND E (E)sM:M+1)0 E IND16, Y 3756 9999 6 — — — —|o o o —
IND16, Z 3766 9999 6
EXT 3776 hh Il 6
ANDPL AND CCR (CCR) » IMM160 CCR IMM16 373A i kk 4 0O 00O 0|0 O 0o o
IND8, X 04 f 8
IND8, Y 14 f 8
INDS, Z 24 f 8
ASL Arithmetic Shift Left U IND16, X 1704 gggg 8 — — — —|oo oo
o7 0 IND16, Y 1714 gggg 8
IND16, Z 1724 gggg 8
EXT 1734 hh I 8
ASLA | Arithmetic Shift Left A | (g r [ [T T[T [ o INH 3704 — 2 |— = — —|oo oo
b7 b0
ASLB | Arithmetic Shift Left B P INH 3714 — 2 |— — — —|o o oo

(c] rllllll% 0
7
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-
ASLD | Arithmetic Shift Left D | [Ek{ T --- T k0 INH 27F4 — 2 — — — —|0D O O O
b15 ho
-
ASLE | Arithmetic Shift Left E —ﬂjj%eo INH 2774 — 2 — — — — |0 0O O O
b15
ASLM  [Arithmetic Shift Left AM (TT---TT ko INH 27B6 — 4 — 0o — olo — — o
b35 bo
IND16, X 2704 gggg 8
Arithmetic Shift Left PR IND16, Y 2714 9999 8
ASLW — — — — |0 O O O
Word * i IND16, Z 2724 9999 8
EXT 2734 hh I 8
IND8, X 0D ff 8
INDS8, Y 1D ff 8
INDS, Z 2D ff 8
ASR | Arithmetic Shift Right !'lllllll IND16, X 170D 9999 8 |— — — —|o o oo
b7
IND16, Y 171D gggg 8
IND16, Z 172D gggg 8
EXT 173D hh I 8
ASRA  |Arithmetic Shift Right A .-........ INH 370D — 2 — — — —|o o o o
o7 0
ASRB  |Arithmetic Shift Right B T T INH 371D — 2 — — — — |0 O O O
b7 b0
ASRD  |Arithmetic Shift Right D| LT - g INH 27FD — 2 — — — —|o o o o
b15 b0
ASRE  |Arithmetic Shift Right Ef LA - ¢ INH 277D — 2 — — — —|o o o o
b15 b0
asrMm | Arithmetic SItRIGt | o === o INH 27BA — 4 |— — —olo — =01
h35 b0
IND16, X 270D gggg 8
i ic Shift Ri IND16, Y 271D 8
ASRW Ar|thme3\(;sglftR|ght ———— 9999 — — — —|lo o o o
or ’%bﬁ IND16, Z 272D gggg 8
EXT 273D hh I 8
Bcc? Branch if Carry Clear If C =0, branch REL8 B4 r 6,2 |—m — — —|— — — —
IND16, X 08 mm gggg 8
IND16, Y 18 mm gggg 8
IND16, Z 28 mm gggg 8
BCLR Clear Bit(s) (M) « (Mask) 0 M EXT 38 mm hhll 8 - — — — |0 o 0 —
IND8, X 1708 mm_ff 8
INDS, Y 1718 mm_ff 8
INDS, Z 1728 mm_ff 8
9999
IND16, X 2708 mmmm 10
9999
. IND16, Y 2718 10
: . mmmm
BCLRW | Clear Bit(s) Word (M'M,\;_l)M fr“"laSk)D — — — —|loo o —
' IND16, Z 2728 9999 10
mmmm
EXT 2738 hh I 10
mmmm
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BCS4 Branch if Carry Set If C =1, branch REL8 B5 m 6,2 —_ — = == = = —
BEQ4 Branch if Equal If Z=1, branch REL8 B7 r 62 [—m — — —|— — — —
4 |Branch if Greater Than - I
BGE' or Equal to Zero IfN OV =0, branch REL8 BC r 6,2
If BDM enabled
BGND | Enter Background enter BDM; INH 37A6 - SN [N
Debug Mode ) - )
else, illegal instruction
goT4 |Branch 'fgfoate”ha” IZ+ (N O V) =0, branch REL8 BE - 62 |— — — —|— — — —
BHI 4 Branch if Higher If C +Z =0, branch REL8 B2 s 62 [— — — —|— — — —
IND8, X 49 ff 6
INDS8, Y 59 ff 6
IND8, Z 69 ff 6
IMM8 79 ii 2
IND16, X 1749 9999 6
BITA Bit Test A (A) « (M) IND16, Y 1759 9999 6 — — — —|ob o o0 —
IND16, Z 1769 9999 6
EXT 1779 hhll 6
E, X 2749 — 6
E Y 2759 — 6
E, Z 2769 — 6
IND8, X C9 ff 6
INDS8, Y D9 ff 6
INDS8, Z E9 ff 6
IMM8 F9 i 2
IND16, X 17C9 9999 6
BITB Bit Test B (B) « (M) IND16, Y 17D9 9999 6 - — — —|ob o o0 —
IND16, Z 17E9 9999 6
EXT 17F9 hhll 6
E, X 27C9 — 6
E Y 27D9 — 6
E, Z 27E9 — 6
4 |Branchif Less Than or _ I
BLE Equal to Zero IfZ+ (NOV)=1, branch REL8 BF s 6,2
4 Branch if Lower or _ I R
BLS Same If C+2Z=1, branch REL8 B3 r 6,2
g4 | Branch ;E';r?STha” IFN OV =1, branch RELS BD r 6,2 |— — — —|— — — —
BmI 4 Branch if Minus If N =1, branch REL8 BB r 6, 2 _ Y = - - - -
BNE 4 Branch if Not Equal If Z =0, branch REL8 B6 s 62 [— — — —|— — — —
BpL4 Branch if Plus If N = 0, branch REL8 BA r 6,2 [— — — —|— — — —
BRA Branch Always If 1 =1, branch REL8 BO I 6 _ = = — = = - —
IND8, X CB mm ffrr 10, 12
INDS, Y DB mm ffrr 10, 12
INDS8, Z EB mm ffrr 10, 12
IND16, X oA |™MM 99991 10,14
4 | Branch if Bit(s) Cl If (M) » k) = 0, branch _ — = == - - =
BRCLR ranch if Bit(s) Clear (M) * (Mask) = 0, brancl
IND16, Y 1A mmageg | 19, 14
rrre
IND16, Z 2 |MM 9999 1 10,14
EXT 3A mmhhll | g0 14
rrre
BRN Branch Never If 1 =0, branch REL8 B1 r 2 - = - — = - — —
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INDS8, X 8B mm ffrr 10, 12
INDS8, Y 9B mm ff rr 10, 12
INDS8, Z AB mm ff rr 10, 12
IND16, X og |MM 99991 10,14
BRSET4 Branch if Bit(s) Set | If (M) « (Mask) = 0, branch INDI6, ¥ 15 mm ggag 10,14 - (- - - - - =
rrer
IND16, Z 28 |MMY999 | 40 14
rrer
EXT 3B mmm';h " 10,14
IND16, X 09 mm gggg | 8
IND16, Y 19 mm gggg | 8
IND16, Z 29 mm gggg| 8
BSET Set Bit(s) (M) » (Mask) 0 M EXT 39 mm hhll 8 — — — —|o o o —
INDS8, X 1709 mm ff 8
INDS, Y 1719 mm ff 8
INDS, Z 1729 mm ff 8
IND16, X 2709 | 9999 10
M D) (Mack IND16, Y 2719 98 10
BSETW | Set Bit(s) in Word ( RV :)Mfrl""s ) — — -~ - - 90 o0 —
' mmmm
EXT 2739 m?:n,l]lm 10
(PK: PC)-20 PK:PC
Push (PC)
BSR Branch to Subroutine (SK:'SDE)SE(ZCECIRS)K 'SP REL8 36 r 10 - - - - - - =
(SK:SP)—20 SK:SP
(PK:PC) + Offset I PK:PC
vt | Branchi Overflow IfV = 0, branch RELS B8 " 6,2 |— — — —|— — — —
Bvs? | Branch if Overflow Set If V =1, branch REL8 B9 r 6, 2 el
CBA Compare Ato B (A) — (B) INH 371B — 2 — — — —|o o o o
INDS8, X 05 ff 4
INDS8, Y 15 ff 4
INDS, Z 25 ff 4
CLR Clear Memory $000 M IND16, X 1705 9999 6 |— — — —|0o 1 0 o0
IND16, Y 1715 9999 6
IND16, Z 1725 9999 6
EXT 1735 hhll 6
CLRA Clear A $000 A INH 3705 — 2 — — — — |0 1 0 o0
CLRB Clear B $000 B INH 3715 — 2 — — — — |0 1 0 o
CLRD Clear D $00000 D INH 27F5 — 2 — — — — |0 1 0 o
CLRE Clear E $0000 0 E INH 2775 — 2 — — — — |0 1 0 o0
CLRM Clear AM $000000000 0 AM[32:0] INH 27B7 — 2 - 0 - 0 |l—- - — —
IND16, X 2705 9999 6
IND16, Y 2715 9999 6
CLRW Clear Memory Word $00000 M:M+1 - — — — |0 1 0 O
IND16, Z 2725 9999 6
EXT 2735 hhll 6
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IND8, X 48 ff 6
INDS8, Y 58 ff 6
IND8, Z 68 ff 6
IMM8 78 ii 2
IND16, X 1748 9999 6
CMPA |[Compare A to Memory (A) — (M) IND16, Y 1758 gggg 6 — — — — |0 0O O O
IND16, Z 1768 9999 6
EXT 1778 hhll 6
E, X 2748 — 6
E, Y 2758 — 6
E,Z 2768 — 6
IND8, X C8 ff 6
INDS, Y D8 ff 6
IND8, Z E8 ff 6
IMM8 F8 ii 2
IND16, X 17C8 9999 6
CMPB | Compare B to Memory (B) - (M) IND16, Y 17D8 gggg 6 — — — — |0 0O O O
IND16, Z 17E8 9999 6
EXT 17F8 hh I 6
E, X 27C8 — 6
E, Y 27D8 — 6
E, Z 27E8 — 6
IND8, X 00 ff 8
INDS8, Y 10 ff 8
IND8, Z 20 ff 8
COM One’s Complement $FF—-(M) O M IND16, X 1700 gggg 8 — — — — |0 o 0 1
IND16, Y 1710 9999 8
IND16, Z 1720 9999 8
EXT 1730 hhll 8
COMA | One’'s Complement A $FF—-(A) O A INH 3700 — 2 — — — — |0 o 0 1
COMB | One’'s Complement B $FF-(B)O B INH 3710 — 2 — — — — |0 o 0 1
COMD | One’s Complement D $FFFF—- (D)0 D INH 27F0 — 2 — — — — |0 o 0 1
COME | One’'s Complement E $FFFF—(E) 0 E INH 2770 — 2 — — — — |0 o 0 1
IND16, X 2700 9999 8
comw | ©One'sComplement | $FFFF—M:M+10 IND16, ¥ 2710 9999 s | 90 o0 1
Word M:M+1 IND16, Z 2720 9999 8
EXT 2730 hh I 8
IND8, X 88 ff 6
IND8, Y 98 ff 6
IND8, Z A8 ff 6
E, X 2788 — 6
E,Y 2798 — 6
CPD Compare D to Memory D)-M:M +1) E, Z 27A8 — 6 — — — — |0 O O O
IMM16 37B8 ji kk 4
IND16, X 37C8 9999 6
IND16, Y 37D8 9999 6
IND16, Z 37E8 9999 6
EXT 37F8 hhll 6
IMM16 3738 jj kk 4
IND16, X 3748 9999 6
CPE Compare E to Memory E)-(M:M +1) IND16, Y 3758 9999 6 — — — — |0 O O O
IND16, Z 3768 9999 6
EXT 3778 hh Il 6
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IND8, X AF ff 6
INDS, Y 5F ff 6
IND8, Z 6F ff 6
cps Con;/lpare SPto (SP)—(M: M +1) IND16, X 174F 9999 6 R
emory IND16, Y 175F 9999 6
IND16, Z 176F 9999 6
EXT 177F hhll 6
IMM16 377F i kk 4
IND8, X 4C ff 6
INDS8, Y 5C ff 6
IND8, Z 6C ff 6
CPX Compare IX to Memory (IX)-M:M+1) IND16, X 174C 9999 o — — — — |0 0O O O
IND16, Y 175C 9999 6
IND16, Z 176C 9999 6
EXT 177C hhll 6
IMM16 377C i kk 4
IND8, X 4D ff 6
INDS8, Y 5D ff 6
IND8, Z 6D ff 6
CPY Compare IY to Memory )y-M:M+1) IND16, X 174D 9999 0 — — — — |0 0O O O
IND16, Y 175D 9999 6
IND16, Z 176D 9999 6
EXT 177D hhll 6
IMM16 377D i kk 4
IND8, X 4E ff 6
INDS8, Y 5E ff 6
IND8, Z 6E ff 6
CpPz Compare 1Z to Memory (1Z2)-(M:M+1) IND16, X L74E 9999 0 — — — — |0 0O O O
IND16, Y 175E 9999 6
IND16, Z 176E 9999 6
EXT 177E hhll 6
IMM16 377E i Kk 4
DAA Decimal Adjust A (A)10 INH 3721 — 2 — — — — |0 o U o
IND8, X 01 ff 8
INDS, Y 11 ff 8
INDS8, Z 21 ff 8
DEC Decrement Memory M)y—$010 M IND16, X 1701 9999 8 — — — —|o o o —
IND16, Y 1711 9999 8
IND16, Z 1721 9999 8
EXT 1731 hhll 8
DECA Decrement A (A)—$010 A INH 3701 — 2 _ = = — —
DECB Decrement B (B)—$010 B INH 3711 — 2 — — — —|Oo 0o o —
IND16, X 2701 9999 8
DECWw | Decrement Memory M: M+:!.)—$0001 IND16, Y 2711 9999 8 — — — oo o =~
Word OM:M+1 IND16, Z 2721 9999 8
EXT 2731 hhll 8
epyy | Extended Unsigned Q(Eo'ti?z%t/ Tk INH 3728 - 2 |— — — —|oo oo
Divide Remainder 0 D
EDIVS Exre“gﬁ/‘ij dseig”e" Q(Edtiz)n/ le)x INH 3729 — 38 |— — — —|o o oo
Remainder 0 ACCD
EMUL EXte“ﬁjt};?;ig”ed (E)0D)0 E:D INH 3725 — 0 [— — — —|oob — o1
EMULS EXteﬁjﬂj;g”ed (E)0MD) 0 E: D INH 3726 — 8 |— — — —|oo — o
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IND8, X 44 ff 6
INDS8, Y 54 ff 6
IND8, Z 64 ff 6
IMM8 74 ii 2
IND16, X 1744 9999 6
EORA Exclusive OR A AO MO A IND16, Y 1754 gggg 6 — — — —|o o o0 —
IND16, Z 1764 9999 6
EXT 1774 hhll 6
E, X 2744 — 6
E, Y 2754 — 6
E, Z 2764 — 6
IND8, X C4 ff 6
INDS, Y D4 ff 6
IND8, Z E4 ff 6
IMM8 F4 ii 2
IND16, X 17C4 9999 6
EORB Exclusive OR B ®0MOB IND16, Y 17D4 gggg 6 — — — —|o o o0 —
IND16, Z 17E4 9999 6
EXT 17F4 hhll 6
E, X 27C4 — 6
E, Y 27D4 — 6
E, Z 27E4 — 6
IND8, X 84 ff 6
INDS, Y 94 ff 6
IND8, Z A4 ff 6
E, X 2784 — 6
E, Y 2794 — 6
EORD Exclusive OR D dbd)dM:M+1)0 D E, Z 27A4 — 6 - — — — |0 O 0 —
IMM16 37B4 i kk 4
IND16, X 37C4 9999 6
IND16, Y 37D4 9999 6
IND16, Z 37E4 9999 6
EXT 37F4 hhll 6
IMM16 3734 i kk 4
IND16, X 3744 9999 6
EORE Exclusive OR E EOM:M+1)0 E IND16, Y 3754 [e]e]e]e] 6 - — — — |0 O 0 —
IND16, Z 3764 9999 6
EXT 3774 hhll 6
FOIV Uns':i;(g:jorllj?\llide R(En)wéi(r:)é()erDDIXD INH 3728 — 2 |- - - —|-obod
FMULS Framﬁﬂﬁ:p?;g”ed ® D(%)DD 5[10?[3111] INH 3727 — 8 |— — — —|oo oo
IDIV Integer Divide R’(eDr)n/ai(rll)é)ermmlxi) INH 372A — 22 — — — —|— 0O 0 1O
IND8, X 03 ff 8
INDS8, Y 13 ff 8
IND8, Z 23 ff 8
INC Increment Memory M)+$010 M IND16, X 1703 gggg 8 — — — —|o o o —
IND16, Y 1713 9999 8
IND16, Z 1723 9999 8
EXT 1733 hhll 8
INCA Increment A (A)+$010 A INH 3703 — 2 — - — — —
INCB Increment B (B)+%$010 B INH 3713 — 2 — — — — o o o —
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IND16, X 2703 9999 8
. IND16, Y 2713 8
INCW Increment Memory M:M+ 1.) +$0001 9999 R
Word OgM:M+1 IND16, Z 2723 9999 8
EXT 2733 hh i 8
[éall] PK:PC IND20, X 4B zg gggg 8
Mp sump 0:000000000 IND20, Y =B 290990 L 8 | |
ooooooooOoK IND20, Z 68 29 9999 8
SEDDDDDDDDD EXT20 A zbhhll 6
Push (PC) IND20, X 89 zg gggg 12
(SK:SP)-20 SK:SP
Push (CCR) IND20, Y 99 Z9 9999 12
(SK:SP)-20 SK:SP IND20, Z A9 zg gggg 12
JSR Jump to Subroutine [[@all] PK:PC - - = - |- - - =
0:000000000
oooooooook EXT20 FA zb hhll 10
ooooooooooo
gg
Lecc? | bond Branch i Carry If C =0, branch REL16 3784 rrre 64 |— — — —|— — — —
Lecs# | bond Branchif Carry If C = 1, branch REL16 3785 frre 6,4 |— — — —|— — — —
LBEQ4 Long Branch if Equal If Z=1, branch REL16 3787 rerr 64 |—m — — —|— — — —
LBEV# | Long Branch if EV Set If EV = 1, branch REL16 3791 reer 64 [— — — —|— — — —
Long Branch if Greater
4 = - - - = = = =
LBGE Than or Equal to Zero IfN OV =0, branch REL16 378C reer 6,4
4 |Long Branch if Greater . - [ I
LBGT Than Zero IfZ; (NOV)=0, branch REL16 378E reer 6,4
LBHI 4 | Long Branch if Higher IfC;Z=0, branch REL16 3782 rerr 64 [— — — —|— — — —
4 | Long Branch if Less . - [ I
LBLE Than or Equal to Zero IfZ;(NDOV)=1, branch REL16 378F reer 6,4
4 | Long Branch if Lower - I
LBLS or Same IfC;Z=1, branch REL16 3783 rerr 6,4
Long Branch if Less
4 = _ - - = = = =
LBLT Than Zero IfN OV =1, branch REL16 378D rerr 6,4
LBMI 4 | Long Branch if Minus If N =1, branch REL16 378B rerr 6,4 —_—_ = == - - -
LBMVv4 | Long Branch if MV Set If MV = 1, branch REL16 3790 rerr 64 [— — — —|— — — —
Lgne 4 | Long Branchif Not IfZ = 0, branch REL16 3786 rrrr 64 |— — — —|— — — —
Equal
LBPL4 Long Branch if Plus If N =0, branch REL16 378A reer 64 [— — — —|— — — —
LBRA Long Branch Always If 1 =1, branch REL16 3780 rrrr 6 _ = — —|= = — —
LBRN Long Branch Never If 1 =0, branch REL16 3781 rrrr 4 _ = — —|= = — —
Push (PC)
(SK:SP)-20 SK:SP
Long Branch to Push (CCR) I
LBSR Subroutine (SK:SP)—2 0 SK:SP REL16 27F9 frer 10
(PK : PC) + Offset O
PK: PC
Long Branch if
4 = _ — — = = = =
LBVC Overflow Clear If V =0, branch REL16 3788 rerr 6,4
LBvS? Long Branch if If V = 1, branch REL16 3789 rrre 6,4 |[— — — —|— — — —

Overflow Set
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IND8, X 45 ff 6
INDS8, Y 55 ff 6
IND8, Z 65 ff 6
IMM8 75 ii 2
IND16, X 1745 9999 6
LDAA Load A MmO A IND16, Y 1755 9999 6 - — — — |0 O 0 —
IND16, Z 1765 9999 6
EXT 1775 hhll 6
E, X 2745 — 6
E, Y 2755 — 6
E, Z 2765 — 6
IND8, X C5 ff 6
INDS, Y D5 ff 6
IND8, Z E5 ff 6
IMM8 F5 ii 2
IND16, X 17C5 9999 6
LDAB Load B MmO B IND16, Y 17D5 [e]e]e]e] 6 - — — — |0 O 0 —
IND16, Z 17E5 9999 6
EXT 17F5 hhll 6
E, X 27C5 — 6
E, Y 27D5 — 6
E, Z 27E5 — 6
IND8, X 85 ff 6
INDS8, Y 95 ff 6
IND8, Z A5 ff 6
E, X 2785 — 6
E, Y 2795 — 6
LDD Load D M:M+1)0D E, Z 27A5 — 6 — — — —|o o o —
IMM16 37B5 i Kk 4
IND16, X 37C5 9999 6
IND16, Y 37D5 9999 6
IND16, Z 37E5 9999 6
EXT 37F5 hhll 6
IMM16 3735 i kk 4
IND16, X 3745 9999 6
LDE Load E M:M+1)OE IND16, Y 3755 gggg 6 - — — — |0 O 0 —
IND16, Z 3765 9999 6
EXT 3775 hh Il 6
Lpgp | Load Concatenated (M('\f M 1)35' S5 EXT 2771 hh i 8 |— — — |- — — —
(M:M+1)x0O HR
LDHI Initialize H and | (M:M+1)y O IR EXT 27B0 — 8 _ - - — = = - —
IND8, X CF ff 6
INDS, Y DF ff 6
INDS8, Z EF ff 6
IND16, X 17CF gggg 6
LDS Load SP (M:M+1)0 SP - — — —|lp o o —
IND16, Y 17DF gggg 6
IND16, Z 17EF gggg 6
EXT 17FF hhll 6
IMM16 37BF i kk 4
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IND8, X CcC ff 6
INDS8, Y DC ff 6
IND8, Z EC ff 6
IND16, X 17CC 9999 6
LDX Load IX M:M+1)0 IX — — — —|lg o o —
IND16, Y 17DC 9999 6
IND16, Z 17EC 9999 6
EXT 17FC hhll 6
IMM16 37BC jj kk 4
IND8, X CD ff 6
INDS8, Y DD ff 6
IND8, Z ED ff 6
IND16, X 17CD 9999 6
LDY Load IY M:M+1)0 1Y — — — —|lg o o —
IND16, Y 17DD 9999 6
IND16, Z 17ED 9999 6
EXT 17FD hhll 6
IMM16 37BD i Kk 4
IND8, X CE ff 6
INDS, Y DE ff 6
IND8, Z EE ff 6
IND16, X 17CE 9999 6
LDZ Load 1Z M:M+1)0 1Z — — — —|lg o o —
IND16, Y 17DE 9999 6
IND16, Z 17EE 9999 6
EXT 17FE hhll 6
IMM16 37BE i Kk 4
IfS
LPSTOP Low Power Stop then STOP INH 27F1 — 420 [— — — —|— — — —
else NOP
IND8, X OF ff 8
INDS, Y 1F ff 8
IND8, Z 2F ff 8
_
LSR Logical Shift Right =TT TG IND16, X 170F 9999 8 — — — — |0 O O O
o o IND16, Y 171F 9999 8
IND16, Z 172F 9999 8
EXT 173F hhll 8
LSRA Logical Shift Right A ~TTTTITT] INH 370F — 2 — — — — |0 o o o
b7 50
LSRB Logical Shift Right B =TT T T} INH 371F — 2 — — — — |0 g o O
[ 50
LSRD Logical Shift Right D =TT ---TTF INH 27FF — 2 — — — — |0 O O O
b15 B0
_—
LSRE Logical Shift Right E =11 --—T1T1F[d INH 277F — 2 — — — — |0 o o O
b15 B0
IND16, X 270F gggg 8
Logical Shift Right — IND16, Y 271F 9999 8
LSRW — — — —|lopo oo
Word Ll LT IND16, Z 272F 9999 8
EXT 273F hhll 8
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(HR)O(IR) O E: D
(AM) + (E: D) 0 AM
Multiply and Qualified (IX) O IX
MAC S?ggg&";‘?‘git Qual(llf_li%d) Moy IMM8 7B xoyo 12 o —o|——o0 —
Fractions (M:M+1)x 0 HR
M:M+1)yOIR
IXP to EXT 30 gg hhil
MOVB Move Byte (Mq) O M2 EXT to IXP 32 gg hhll — — —|0D o 0 —
EXT to EXT 37FE hh il hhll 10
IXP to EXT 31 gg hhil
MOVW Move Word M:M+17)0 M:M+1o EXTtolIXP 33 gg hhll — — —|o g 0 —
EXT to EXT 37FF hh il hhll 10
MUL Multiply (A) O(B) O D INH 3724 — 10 — — —|— — — o1
IND8, X 02 ff 8
INDS8, Y 12 ff 8
IND8, Z 22 ff 8
NEG Negate Memory $00-(M)O M IND16, X 1702 9999 8 — — — |0 O O O
IND16, Y 1712 9999 8
IND16, Z 1722 9999 8
EXT 1732 hhll 8
NEGA Negate A $00—(A) O A INH 3702 — 2 — — — |0 0O 0O O
NEGB Negate B $00-(B) O B INH 3712 — 2 — — — |0 0O 0O O
NEGD Negate D $0000 - (D) O D INH 27F2 — 2 — — — |0 0O 0O O
NEGE Negate E $0000—(E) 0 E INH 2772 — 2 — — — |0 0O 0O O
IND16, X 2702 9999 8
NEGW | Negate Memory Word $OO%O|\_A(_'\:|\A:1\A1+ D IND16, ¥ 271z ) 8 — — — |0 O O O
: IND16, Z 2722 9999 8
EXT 2732 hhll 8
NOP Null Operation — INH 274C — 2 _ = == = — —
IND8, X 47 ff 6
INDS, Y 57 ff 6
IND8, Z 67 ff 6
IMM8 77 i 2
IND16, X 1747 9999 6
ORAA ORA (A):; (MO A IND16, Y 1757 9999 6 — — —|opo 0o —
IND16, Z 1767 9999 6
EXT 1777 hhll 6
E, X 2747 — 6
E, Y 2757 — 6
E, Z 2767 — 6
IND8, X C7 ff 6
INDS8, Y D7 ff 6
IND8, Z E7 ff 6
IMM8 F7 i 2
IND16, X 17C7 9999 6
ORAB ORB (B); (MO B IND16, Y 17D7 9999 6 — — —|opo 0o —
IND16, Z 17E7 9999 6
EXT 17F7 hhll 6
E, X 27C7 — 6
E, Y 27D7 — 6
E, Z 27E7 — 6
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IND8, X 87 ff 6
IND8, Y 97 ff 6
IND8, Z A7 ff 6
E, X 2787 — 6
E Y 2797 — 6
ORD ORD (D);M:M+1)0 D E,Z 27A7 — 6 |— — — —|oo o —
IMM16 37B7 i Kk 4
IND16, X 37C7 9999 6
IND16, Y 37D7 9999 6
IND16, Z 37E7 9999 6
EXT 37F7 hh il 6
IMM16 3737 i Kk 4
IND16, X 3747 9999 6
ORE ORE (E);M:M+1)0 E IND16, Y 3757 9999 6 |— — — —|oo o —
IND16, Z 3767 9999 6
EXT 3777 hh il 6
orp® | OF Rtien °% | (cor):Mmis 0 coR IMM16 3738 i Kk 4 |bpooolooooao

(SK:SP)+10 SK:SP
PSHA Push A Push (A) INH 3708 — 4 |- — — —|= = - —
(SK:SP)-20 SK:SP

(SK:SP)+10 SK:SP
PSHB Push B Push (B) INH 3718 — 4 - - — = = - =
(SK:SP)-20 SK:SP

Push Multiple
Registers
Mask bits: For mask bits 0 to 7: 4+2N
0=D
1=E If mask bit set . _
PSHM 2=1IX Push register IMm8 34 i nulﬁnger - - - -\ - - =
3=y (SK:SP)-20 SK:SP of
4=1z iterations
5=K
6 =CCR
7 = (reserved)
PSHMAC Push MAC State MAC Registers O Stack INH 27B8 — 14 — = — — = - — —
(SK:SP)+2 0 SK:SP
PULA Pull A Pull (A) INH 3709 — 6 - - - - - - =

(SK:SP)—10 SK:SP

(SK:SP)+20 SK:SP
PULB Pull B Pull (B) INH 3719 — 6 _ = - —|= - — —
(SK:SP)-10 SK:SP

Pull Multiple Registers

Mask bits: . . 4+2(N+1
0= CCR[15:4] For mask bits 0 to 7: )
1=K X
puLm 1 2=1Z (SK ';gq)aflé_bg sseli .sp IMM8 35 i N= |0 0 0O 0|0 o0 O O
3=1v . Pull register . number
4=IX of
5=E iterations
6=D
7 = (reserved)
PULMAC Pull MAC State Stack 0 MAC Registers INH 27B9 — 16 - = = - = - —
Repeat until (E) <0
Repeating (AM) + (H) O() O AM
Multiply and Qualified (IX) O 1X; 6+ 12
RMAC Accumulate Qualified (1Y) O 1Y; IMM8 FB X0yo per |— O — O0|— — — —
Signed 16-Bit M:M+1)x O H; iteration
Fractions M:M+1)y0OI
(E)-10 E
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INDS8, X 0C ff 8
INDS, Y 1C ff 8
IND8, Z 2C ff 8
ROL Rotate Left IIIIIII IND16, X 170C 9999 8 — — — — |0 0O 0O O
b
IND16, Y 171C 9999 8
IND16, Z 172C 9999 8
EXT 173C hhll 8
ROLA Rotate Left A IIIIIII INH 370C — 2 — — — — |0 0 0 O
[
ROLB Rotate Left B (TTTT 111} INH 371C — 2 — — — — |0 O O O
b7 00
ROLD Rotate Left D TT---TT3 INH 27FC — 2 — — — —|oob oo
b5 B0
ROLE Rotate Left E TT---TT3 INH 277C — 2 — — — — |0 O O O
b5 50
IND16, X 270C gggg 8
IND16, Y 271C gggg 8
ROLW Rotate Left Word TT---TT7 — — — — |0 O O O
o m IND16, Z 272C gggg 8
EXT 273C hhll 8
IND8, X OE ff 8
INDS, Y 1E ff 8
INDS8, Z 2E ff 8
ROR Rotate Right ........ IND16, X 170E [e]e]e]e] 8 — — — — |0 0O O O
b b0
IND16, Y 171E gggg 8
IND16, Z 172E gggg 8
EXT 173E hhll 8
RORA Rotate Right A (TTTT T} INH 370E — 2 — — — — |0 0D 0 O
b7 00
RORB Rotate Right B ........ INH 371E — 2 — — — — |0 0O O O
b b0
RORD Rotate Right D T ---"TT] INH 27FE — 2 — — — —|0D o o o
b15 b0
RORE Rotate Right E T --—TT] INH 277E — 2 — — — — |0 O O O
b5 B0
IND16, X 270E 9999 8
. IND16, Y 271E 9999 8
RORW Rotate Right Word 1T -1 — — — — |0 O O O
L w IND16, Z 272E 9999 8
EXT 273E hhll 8
(SK:SP)+20 SK:SP
Pull CCR
RTIZ Return from Interrupt | (SK:SP) +2 [0 SK:SP INH 2777 — 12 0O O O O|o0o o0 O O
Pull PC
(PK : PC)-6 0 PK:PC
(SK:SP)+20 SK:SP
Pull PK
RTs3  |Return from Subroutine| (SK:SP)+2 0 SK:SP INH 27F7 — 12 - = = == = = =
Pull PC
(PK : PC)—2 0 PK:PC
SBA Subtract B from A A)-B)0 A INH 370A — 2 — — — —|o o o o
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Oooo oooooag O O goooooo oood
ooo 0 [}
ooag 00000 [ppooolooooo|oooo S|MV|H|EV N|z|v|c
IND8, X 42 ff 6
INDS, Y 52 ff 6
INDS, Z 62 ff 6
IMM8 72 i 2
IND16, X 1742 9999 6
seca | SubractwihCamy | ) _wy-co A IND16, Y 1752 | gogg 6 |- — — —|oooo
IND16, Z 1762 9999 6
EXT 1772 hh II 6
E, X 2742 — 6
E Y 2752 — 6
E Z 2762 — 6
IND8, X c2 ff 6
INDS, Y D2 ff 6
INDS, Z E2 ff 6
IMM8 F2 i 2
IND16, X 17C2 9999 6
secp | SubractwihCamy | @) _m-coB IND16, Y 1702 | gggg 6 |- — — —|oooo
IND16, Z 17E2 9999 6
EXT 17F2 hh lI 6
E, X 27C2 — 6
E Y 27D2 — 6
E Z 27E2 — 6
IND8, X 82 ff 6
INDS, Y 92 ff 6
INDS, Z A2 ff 6
E, X 2782 — 6
E Y 2792 — 6
SBCD S“b“af‘;;"mv”g Camy | oy-M:M+1)-CcO D E Z 27A2 _ 6 |— — — —|o oo o
IMM16 3782 il kk 4
IND16, X 37C2 9999 6
IND16, Y 37D2 9999 6
IND16, Z 37E2 9999 6
EXT 37F2 hh lI 6
IMM16 3732 il kk 4
IND16, X 3742 9999 6
SBCE S“b”affgmitg Camy @ -M:M+1)—-CO E| IND16,Y 3752 9999 6 |— — — —|o o oo
IND16, Z 3762 9999 6
EXT 3772 hh li 6
SDE Subtract D from E (E)—(D)O E INH 2779 — 2 — — — — |0 0O o 0o
IND8, X 4A ff 4
INDS, Y 5A ff 4
INDS, Z 6A ff 4
IND16, X 174A 9999 6
IND16, Y 175A 9999 6
STAA Store A (AYO M — — — —|o o o0 —
IND16, Z 176A [o[s]e]s] 6
EXT 177A hh lI 6
E, X 274A — 4
E Y 275A — 4
E Z 276A — 4
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INDS8, X CA ff 4
INDS8, Y DA f 4
INDS, Z EA ff 4
IND16, X 17CA 9999 6
STAB Store B (B0 M IND16, ¥ L7DA 9999 0 — — — —|o o o —
IND16, Z 17EA 9999 6
EXT 17FA hh Il 6
E, X 27CA — 4
E, Y 27DA — 4
E,Z 27EA — 4
INDS8, X 8A f 6
INDS8, Y 9A f 6
INDS, Z AA f 6
E, X 278A — 6
STD Store D O)O M:M+1 EY 2797 — e [ P
E,Z 27AA — 6
IND16, X 37CA 9999 4
IND16, Y 37DA 9999 4
IND16, Z 37EA 9999 4
EXT 37FA hh Il 6
IND16, X 374A 9999 6
STE Store E (E)IM:M+1 IND16, ¥ 3754 9999 o — — — —|o o o —
IND16, Z 376A 9999 6
EXT 377A hh Il 6
sTep | Store Concatenated (D()E&DMV: AV EXT 2773 hh i 8 |— — — —|o o — —
INDS8, X 8F f 4
INDS8, Y 9F f 4
INDS, Z AF f 4
STS Store SP (SP)O M:M+1 IND16, X 178F 9999 6 — — — —|o o o —
IND16, Y 179F gggg 6
IND16, Z 17AF gggg 6
EXT 17BF hh i 6
INDS8, X 8C f 4
INDS8, Y 9C f 4
INDS, Z AC f 4
STX Store IX IX)O M:M+1 IND16, X 178C 9999 6 — — — —|o o o —
IND16, Y 179C gggg 6
IND16, Z 17AC gggg 6
EXT 17BC hh i 6
INDS8, X 8D f 4
INDS8, Y 9D f 4
INDS, Z AD f 4
STY Store IY )OO M:M+1 IND16, X 178D 9999 6 — — — —|o o o —
IND16, Y 179D gggg 6
IND16, Z 17AD gggg 6
EXT 17BF hh i 6
INDS8, X 8E f 4
INDS8, Y 9E f 4
INDS, Z AE f 4
STZ Store Z (12O M:M+1 IND16, X 178E 9999 6 — — — —|o o o —
IND16, Y 179E gggg 6
IND16, Z 17AE gggg 6
EXT 17BE hh i 6
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poo 00o0ooo 0O 0O 0000000 0ooo
gogd g O
goo 00000 |nppooloooooloooo]swlele[n]lz]v]ec
IND8, X 40 ff 6
INDS8, Y 50 ff 6
IND8, Z 60 ff 6
IMM8 70 ii 2
IND16, X 1740 9999 6
SUBA Subtract from A A-MDO A IND16, Y 1750 gggg 6 — — — —|o o o o
IND16, Z 1760 9999 6
EXT 1770 hh I 6
E, X 2740 — 6
E, Y 2750 — 6
E,Z 2760 — 6
IND8, X CO0 ff 6
INDS, Y DO ff 6
IND8, Z EO ff 6
IMM8 FO ii 2
IND16, X 17C0 9999 6
SUBB Subtract from B B)-(M)O B IND16, Y 17D0 gggg 6 — — — —|o o o o
IND16, Z 17E0 9999 6
EXT 17F0 hhll 6
E, X 27C0 — 6
E, Y 27D0 — 6
E, Z 27E0 — 6
IND8, X 80 ff 6
IND8, Y 90 ff 6
IND8, Z A0 ff 6
E, X 2780 — 6
E,Y 2790 — 6
SUBD Subtract from D D)-M:M+1)0 D E Z 27A0 — 6 — — — — (0 0O 0O O
IMM16 37B0 ji kk 4
IND16, X 37CO 9999 6
IND16, Y 37D0 9999 6
IND16, Z 37E0 9999 6
EXT 37F0 hh I 6
IMM16 3730 jj kk 4
IND16, X 3740 9999 6
SUBE Subtract from E E)-(M:M+1)0 E IND16, Y 3750 9999 6 — — — — (0 0O 0O O
IND16, Z 3760 9999 6
EXT 3770 hh I 6
(PK:PC)+20 PK:PC
Push (PC)
(SK:SP)—-20 SK:SP
SWI Software Interrupt Push (CCR) INH 3720 — 16 e
(SK:SP)-20 SK:SP
$0 0 PK
SWI Vector O PC
IfB7=1
SXT Sign Extend B into A then A = $FF INH 27F8 — 2 — — — —|o0 o — —
else A = $00
TAB Transfer A to B (A)O B INH 3717 — 2 — — — — |0 o 0 —
TAP Transfer A to CCR (A[7:0]) 0 CCR[15:8] INH 37FD — 4 0 0 0O 010 0 0 0O
TBA Transfer B to A (B)O A INH 3707 — 2 — — — — |0 o 0 —
TBEK Transfer B to EK (B) O EK INH 27FA — 2 - — — — = — — —
TBSK Transfer B to SK (B) O SK INH 379F — 2 - — — — = — — —
TBXK Transfer B to XK (B) O XK INH 379C — 2 - — — — = — — —
TBYK Transfer B to YK (B) O YK INH 379D — 2 - — — — = — — —
TBZK Transfer B to ZK (B) O ZK INH 379E — 2 - — — — = — — —
TDE Transfer D to E (D)0 E INH 277B — 2 — — — — |0 o 0 —
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ooo oooooo 0 0 goododoono oodd
gogd g O ooooo
goo pooooloooooloooo]s{wlale[n]z]v]c
Transfer D to (D[15:8]) O X MASK . I R
TDMSK XMSK : YMSK (D[7:0]) O Y MASK INH 872F 2
TopPl Transfer D to CCR (D) O CCR[15:4] INH 372D — 4 O O 0O O O O
TED Transfer E to D (E)O D INH 27FB — 2 — — — — |0 O —
Transfer E and D to (D) O AM[15:0]
TEDM AM[31:0] (E) O AM[31:16] INH 27B1 — 4 — 0 — 0 |— — — —
Sign Extend AM AM[35:32] = AM31
$0 O B[7:4]
TEKB Transfer EK to B (EK) O B[3:0] INH 27BB — 2 _ = = — = = - —
Transfer E to AM[31:16] (E) U AM[31:16]
TEM Sign Extend AM $00 O AM[15:0] INH 27B2 — 4 - 0 —-— 0 |—- — — —
Clear AM LSB AM[35:32] = AM31
Rounded (AM) O Temp
Transfer AM to E If (SM ¢ (EV ; MV))
TMER Rounded then Saturation 0 E INH 27B4 - 6 — b —o0jp o ==
else Temp[31:16] 0 E
If (SM « (EV ; MV))
TMET Trar.}f&ircgt'\géo'z then Saturation 0 E INH 27B5 — 2 |—m — — —|lop o — —
else AM[31:16] 0 E
AM[35:32] O 1X[3:0]
Transfer AM to AM35 O 1X[15:4]
TMXED IX:E:D AM[31:16] 0 E INH 2783 - 6 |- == |- — - -
AM[15:0] O D
TPA Transfer CCR MSB to A (CCR[15:8)) 0 A INH 37FC — 2 _ = - — = - — —
TPD Transfer CCR to D (CCR)O D INH 372C — _ e — — = = = =
(SK) O B[3:0] . N E
TSKB Transfer SK to B $0 0 B[7:4] INH 37AF 2
INDS8, X 06 ff 6
INDS, Y 16 ff 6
INDS8, Z 26 ff 6
TST Test for Zero or Minus (M) — $00 IND16, X 1706 [e[e]es] 6 — — — — |0 o 0 o0
IND16, Y 1716 gggg 6
IND16, Z 1726 gggg 6
EXT 1736 hhll 6
Test A for
TSTA Zero or Minus (A) — $00 INH 3706 —_ 2 — — — — |0 o o0 o
Test B for
TSTB Zero or Minus (B) - $00 INH 3716 - 2 — — — — |0 O 0 ©
Test D for
TSTD Zero or Minus (D) — $0000 INH 27F6 — 2 — — — —|o o 0 o0
Test E for
TSTE Zero or Minus (E) — $0000 INH 2776 —_ 2 — — — — |0 o o0 o
IND16, X 2706 9999 6
IND16, Y 2716 6
TSTW Test for (M : M + 1) — $0000 e — — — —|loo oo
Zero or Minus Word IND16, Z 2726 gggg 6
EXT 2736 hhll 6
TSX Transfer SP to X (SK:SP)+2 0 XK:IX INH 274F — 2 - = = — = - — —
TSY Transfer SP to Y (SK:SP)+20 YK:IY INH 275F — 2 - = = — = - — —
TSZ Transfer SP to Z (SK:SP)+2 0 ZK:IZ INH 276F — 2 - = = — = - — —
$0 O B[7:4]
TXKB Transfer XK to B (XK) 0 B[3:0] INH 37AC — 2 _ — - — = - - —
TXS Transfer X to SP (XK:IX)—-20 SK:SP INH 374E — _ e — = = = =
TXY Transfer X to Y (XK:IX)O YK: 1Y INH 275C — 2 _ = - — = - — —
TXZ Transfer X to Z (XK :IX)O zZK:1Z INH 276C — —_ — = - = = = -
$0 O B[7:4]
TYKB Transfer YK to B (YK) O B[3:0] INH 37AD — 2 e
TYS Transfer Y to SP (YK:1Y)—20 SK:SP INH 375E — 2 - - - — |- - - —
TYX Transfer Y to X (YK: 1Y) O XK:IX INH 274D — - - = = = = =
TYZ Transfer Y to Z (YK:IY)O ZK:IZ INH 276D — - - = = = = =
$0 O B[7:4]
TZKB Transfer ZK to B (K) 0 B[3:0] INH 37AE — 2 e
TZS Transfer Z to SP (ZK:1Z)—2 0 SK:SP INH 376E — 2 - = = — = - — —
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ooo ooooon 0o O 0000000 00oo
oo O O
ooo 00000 |nppooloooooloooo]swlele[n]lz]v]ec
TZX Transfer Z to X (ZK:1Z) O XK :IX INH 274E — 2 — — - — - —
TZY Transfer Zto Y (ZK:1Z2) O zZK: 1Y INH 275E — 2 — — - — - —
WAI Wait for Interrupt WAIT INH 27F3 — 8 — — — |- - — —
XGAB Exchange A with B (A) = (B) INH 371A — 2 _- = — = = — —
XGDE Exchange D with E (D) = (E) INH 277A — 2 _- = — = = — —
XGDX Exchange D with X (D) = (IX) INH 37CC — 2 _- = — = = — —
XGDY Exchange D with Y (D) = (IY) INH 37DC — 2 _- = — = = — —
XGDZ Exchange D with Z (D) = (12) INH 37EC — 2 _- = — = = — —
XGEX Exchange E with X (E) = (IX) INH 374C — 2 _- = — = = — —
XGEY Exchange E with Y (E) = (IY) INH 375C — 2 _- = — = = — —
XGEZ Exchange E with Z (E) = (12) INH 376C — 2 - = — = = — —

OO010CCRAS4|I 0 00D00DO0OO0ODOOOOOPKOODODOOOOODOoOoOooDo

20CCR[15:0|10000000O000ODO cCCRUODODOOODODOODOO

3PKOOOO0O0bOoobooboboobuoobobboboorxecroooog

gogoooooooon
4000000000000 0" takend not taken”
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gloooooboooboboo

A -0oooooo A
AM -0ooobodowu
B -0googoogoo B
CCR -00000O0O0O0ODOO0ODObOOOO0
D -0000o0oob
E -00o0gogoneE

EK -bobooboobobobooobooon

IR -MACODODOOOO

HR -MACODOOOOO

IX -00o0ooooooogX

Y -0Dooooooooogy

1Z -boooboooooog z

K -0opoobooooon

PC -00ooooooon

PK -0000b00bo0oooooobooobo

SK -0Doo0ooobobooooooon

SL -0Doooboooooon

SP -0oooboooo

XK -0000bo0oboobooo Xxgoooooobo

YK -00b00boobooboooyoooooDbo

ZK -00b0obo0boobooozooooboobo

XMSK -0O00000000D00O00O0oOOoOo
gbobooXxgoo

YMSK -0O0000000000b0obooooo
gboobooyooDao

S -0o0ooboobooboboboooooon
god

MV -avooooooboobooooo

H -00oooobobooooon

EV -aMOooooooobooooooo

N -00o0ooo0boobooon

z -0Dooobooooo

\% -2000000000000000O0

C -000 /0000000000

1P -00o0opooooboobooooon

SM -0000ob00obo0obooboobooon
-0D0o0o0boboooooooboobo
-0Doooboooo
-bobooboobobobooobooon
-0000000 (UNKNOWN)
-0oooooo

-0oooooo
-0Doooboobooooooobobab
-0oooo

-ooooooo
-00o0gooobooooon
-1000000000000

M+l  -M+$0001 00000000000
MM+l 1000000000000
(..)X-IXOODODDOOoooooooo
(..)Y-Iyooooooooogooo
(...)Z-1ZO0ODOoOOoOooooooo

X -E0000000 IX
Y
z

o
~

=T<xwmwwom==rocq!

-E0o0ooooo ry
-E00o0oooo iz
EXT -0O0
EXT20 -200 0000
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IND8,X-O O OO 80ID0ODOOOOOOO IX
INDS,Y-OOOO 80OI0OODOOOOOOO ny

IND8,Zz-O0 OO0 8000 0ODOOOOOOO 1Z
IND16,
IND16,
IND16,
IND20,
IND20,
IND20,

INH
IXP
REL8
REL16
b

f

a9
9999

99999
hh

i
1j
kk

1
mm
mmmm
rr
rrrr
X0

yo

+

ONgOgOgnn A VN %

x-0000 1600000000000
v-0000 1600000000000
z-0000 1600000000000
x-0000 2000000000000
v-00O0O0 2000000000000
z-0000 2000000000000
-00000o
-00000000000000000
-s00000

-1600000
40000000000
-s000000000000
-e000000000000
-16000000000000
-20000000000000
-16000000000000000
-s000000000000000
-160000000000000000
ooooo
-160000000000000000
ooooo
-16000000000000000
-s0000000
-160000000
-s00000000000000
-1600000000000000
-MACODD0D0O00000000X00
ooo
-MACODD0O000000000YOO
ooo

400000000

-00

-0000000 (O000)

-00

-00

-00000

-00000

-000
-000000000000
-000000000000
-0000o

-000 (AND)
-000000 (0r)
-000000 (E0R)
-000

-00

-00

-00
-00000000000000000
oooo

-000o

-200

-16 00

IX
Y
1Z
IX
1Y
1Z

g



MC68HC(9)16Y5/916Y6_TSJPDF Rev:1.1
Aug. 2000

2.7 000

gooboobobooboboooboooboobobooboobobooboobboobboooboo
gooooooboooboooo
goooboooooboobobobobooboobobooboobooboboboooboobOon
goboooobooboobooobooboboobboooboobobooboobobooobooobobon
gooooon

2.7.1 00000

goooboobooboboobooboobobooboobooboonob k1200000
gobooboobooooboobooboobobooboobo
goooboobobooboboobooi1gobobooboboobooboboobOoboon
gooobo40000000000000D0O0DODOODO0OS2000000000000O0
gboooboogz2o0boboooboooboobon

goooboo sgbooobooboobooboobgoboboboobuoobobobobooboon
gobogbooboooboobobbooboboboooboobooboobobobooboonbo
CPUle 0D OO0ODODOODI0DbO0OOLOODOOD200000000O0O0ODO0ODOODODO

U1ngooboggaon

goooo gooooooo gooooo gooooo
0000 P Reset - Initial ZK[11:8], SK[7:4],& PK[3:0]
0002 P Reset - Initial PC
° 0004 P Reset - Initial SP
0006 P Reset - Initial 1Z (Direct Page)
4 0008 D Breakpoint
5 000A D Bus Error
6 000C D Software Interrupt
7 000E D Illegal Instruction
8 0010 D Division by Zero
9-E 0012-001C D Unassigned, Reserved
F 001E D Uninitialized Interrupt
10 0020 D Unassigned, Reserved
11 0022 D Level 1 Interrupt Autovector
12 0024 D Level 2 Interrupt Autovector
13 0026 D Level 3 Interrupt Autovector
14 0028 D Level 4 Interrupt Autovector
15 002A D Level 5 Interrupt Autovector
16 002C D Level 6 Interrupt Autovector
17 002E D Level 7 Interrupt Autovector
18 0030 D Spurious Interrupt
19-37 0032-006E D Unassigned, Reserved
38-FF 0070-01FE D User-defined Interrupts
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2.7.2 0000godoood

gooobooobgoooobboobooboobobobooboobuoobobboobooboon

SK : sPOOO0DODOODOODOODOODOODOObLODObOObDOObLDO0DbOoOOOobLOo0OD
OPK: PCOOOODOCOO0OODOOOUOODOUOUOODOOOs00600ODOOOODOOOODOOOO
goooboooboobgooo

Low Address O SP After Exception Stacking

Condition Code Register

High Address Program Counter ] SP Before Exception Stacking

g40000000nonbo00

2.7.3 000gogogn

goboboooboo 4000000000000 0ODbDO0ObOobODbDOn

0 Jobooobooobooboboobbooboobooobooboboobboobobon
oo

0 d0bO0obOO0o0obOo0obgoboboccrR PKOODOODODDOODOODOO

0 d0obobOoobuooboboboboobooboobooboo

0 oobobooboobgopcOb0ObbOO0ObOO0ODbOO0ODODDODOODOODOODODO

goobooboboobobgoobboobooobooobooboboobooboobbooboboo

gooobooobooillebobbboobobbooboooPkKODODODOODOODDOODOODO

goooboooboobooboobooboobobbooboobuoobobboobooboon

2.7.4 0000od

goboobogoboooboooboobooobooobooobboooboobooboo
goboobogoboobooobooobooboobboobboobobobboooboobon
gooswiDoooooOooooooseNDODODOODOOOOODOOoOOOoDbDOobObOOobDOobOODO
ooboogoooooooomo 30 obgooooooobobobob boobobobobo
goooboooooooobod

obooooooocrPule OO MBOOOODODODODOODOOOODOOOODODOODOODO
gooooboooboobooobooobooboobobooboooboobbooobbon
gooobogooo
ggodooooooooooobboboooboooodoooooooooobobobbboobooboog
ggoobbboooooobbooooooboboooobooboood
goooooobo0oboboobooboobobobobooobDooboobobooo PK:PCOOOO
O000O0O0O0OO00OO0O00ODOO0ODO0ODODOD 060D DDOOOODORMIOOOOOOo
00000000000 000000000000D0000000D0 $006 OOOODOODOOOO
go0oobooobo0oboboboobouo0oboobobobo PK:PCOO0ODbOO0ODbOObOObDOODbDOn
OO0 soo600000ORTIOOOOOOO $0006 00000 0000000000O0O0OOOOO
goboobooobOobboobooobuoobobooobo Pk:PCO0DbODDOODOODbDOOOPK:-PCOO
ODO00ODOOoOoODoOoDoOos000200000000

2.8 0o

glepule b oobooooboobbboobobbooboboooboobooboboDoobDOon
gdodoooooooboooboobobobbbbddodooooooooooooobbobobobobb
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gooooobogooboooboooobooobooboobobooboboobooobobobooDbo
goooboooboobobobooobbooboboobooboboboobooboobDoobDoon
gooooboooboooboobooboboooboboobobobboobobobbooobobon
gobooboooboobooboobooboon

2.8.1 0000

gooobooboobooboobooboocegoboboboobooboobonon crubOn
gbobooboobooboooobooboon

goooooOo0opooOoOoOoboooOoOooDococlDOOOODOOOODOOUOODO (ODoOoOo)
gobooobooboooobooobooboobobooboobobooboooboboooobobon
googbooboooocrvooboobobooboobooboboobooboboobon
googobooboooobgooo

oooooobooooboboboooobooooobooboooOo crvObobDobbooDoDO
oo0(oooooo)ooooooooo

2.8.2BDMO U DO ODOOO

ggooooobooogo

DS | 10 02| BERR
GND | 30 04| BKPT/DSCLK
GND |50 06| FREEZE
RESET |70 08| TPIPEL/DSI
VDD | 90 010 TPIPEO/DSO

gsebDMOOO0OnOgnO

2.8.3 000U BeMOODOUogn

ooooboobobboobooosMObODOOODOODOODODDODOODO

RESET
BKPT
FREEZE [
00 ADDR $0 $2 $4 $6 PC YNPC+2YNPC+4
(K (PO (sSP) (12
00 DTACK N R A O R

CPUl60O0O0O0ODOOOOOOOO vl oooooooo oooooo
ooooo

cPUul60D00DO00ODOODOBMODODOODOOOD 7YODO0O (DDODODOODOD4000D0O0ODOO
gobobooobo 30booboboboobooboooboobooboo

BOMO O 0ODODO0O0OD0OOICPUIe 00D ODOODOOODOOD (CPURMIZADYD OO DO OOOODOO
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30U
Jduoooboodtddooond
bbbt bood

goobobooobobooobobobooboobobooobooboooosuvmoooboboboobo
gobooboooboobobobooboooboebUObObObOO0ObO0ODbODDODOO 600OSLIM
oobooboooboooboon

BOOTSTRAP
ROM

SYSTEM CONFIGURATION
AND PROTECTION

————®» CLKOUT
CLOCK SYNTHESIZER  —~—— EXTAL
~&— MODCLK

CHIP SELECTS ) CHIP SELECTS

EXTERNAL BUS
~g—Pp RESET

EXTERNAL BUS INTERFACE

FACTORY TEST = FREEZE/QUOT

gestMOOonoonO

3.1 000

obooooobooborRMDOODOOODOOOODOOOODODOOOODOLOOO SRMDOODO
gobooboooboobgn
obooooooooooboooooomevbobboooboooobobobobobbOoboOoDo
gobooboooboobooooboobooboon

goooooobogooboosuamoboo s oboobooboboooboobobobobooobooo
gobooooboobooboooboooboooboobooooDbooobooboboobOon
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gobooboooboooobgon
goooobooobbooboobdb2goobobooooboobobooboooboboooobDon
gobooboooboobobobooboooboobobobobooboobon
goooooobooboooomwmsoobooboboobooboobooboobooboooo
goooboooboooobooobowiboboobuoobobboobooboobobooboon
gobooooboobooooboooboboobooboooboobboobbooboboobbon
goo

gbi120012800000000 sSLiMboooOooOobOoobOoboDb12s00bobobooooboon
goboobooobooboboobooboobo

g1zsuMOO0oooooog

Address | 15 8 | 7 0
$YFFA0O! SLIM MODULE CONFIGURATION REGISTER (SLIMCR)

SYFFA02 FACTORY TEST REGISTER (SLIMTR)

SYFFAO4 CLOCK SYNTHESIZER CONTROL REGISTER (SYNCR)

$YFFAO6 NOT USED RESET STATUS REGISTER (RSR)
$YFFAO8 NOT USED MODULE TEST E (SLIMTRE)
$YFFAOA MODULE CONFIGURATION SHADOW REGISTER (MCRC)

$YFFAOC NOT USED SUB-MODULE DISABLE (SMD)
SYFFAOE PORT/CLOCK CONFIGURATION SHADOW REGISTER (PCON)
$YFFAL0 PORT A OUTPUT DATA (PORTA) PORT B OUTPUT DATA (PORTB)
SYFFAL2 PORT A PIN DATA (PORTAP) PORT B PIN DATA (PORTBP)
SYFFAL4 NOT USED PORT A/B DATA DIRECTION (DDRAB)
SYFFAL6 NOT USED NOT USED

SYFFAL8 PORT C OUTPUT DATA (PORTC) PORT D OUTPUT DATA (PORTD)
SYFFALA PORT C PIN DATA (PORTCP) PORT D PIN DATA (PORTDP)

$YFFALC | PORT C DATA DIRECTION (DDRC) PORT D DATA DIRECTION (DDRD)
$YFFALE | PORT C PIN ASSIGNMENT (PCPAR) PORT D PIN ASSIGNMENT (PDPAR)

$YFFA20 NOT USED PORT E OUTPUT DATA (PORTE)
$YFFA22 NOT USED PORT E PIN DATA (PORTEP)
$YFFA24 NOT USED PORT E DATA DIRECTION (DDRE)
$YFFA26 NOT USED PORT E PIN ASSIGNMENT (PEPAR)
$YFFA28 PORT G OUTPUT DATA (PORTG) PORT H OUTPUT DATA (PORTH)
$YFFA2A PORT G PIN DATA (PORTGP) PORT H PIN DATA (PORTHPP)
$YFFA2C | PORT G DATA DIRECTION (DDRG) PORT H DATA DIRECTION (DDRH)
$YFFA2E NOT USED NOT USED

$YFFA30 NOT USED PORT F OUTPUT DATA (PORTF)
$YFFA32 NOT USED PORT F PIN DATA (PORTFP)
$YFFA34 NOT USED PORT F DATA DIRECTION (DDRF)
$YFFA36 PORT F PIN ASSIGNMENT (PFPAR)

$YFFA38 NOT USED PORT F EDGE FLAGS (PORTFE)
$YFFA3A NOT USED PORT F EDGE-DETECT ENABLE (PFEER)
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Address | 15 8 | 7 0
SYFFA3C PORT F LEVEL (PFLVR) PORT F INTERRUPT VECTOR (PFIVR)
SYFFA3E NOT USED NOT USED

SYFFA40 TEST MODULE MASTER SHIFT A (TSTMSRA)

SYFFA42 TEST MODULE MASTER SHIFT B (TSTMSRB)

SYFFA44 TEST MODULE SHIFT COUNT (TSTSC)

SYFFA46 TEST MODULE REPETITION COUNTER (TSTRC)

SYFFA48 TEST MODULE CONTROL (CREG)

SYFFA4A TEST MODULE DISTRIBUTED REGISTER (DREG)

SYFFA4C NOT USED

SYFFA4E NOT USED

SYFFA50 SYSTEM PROTECT CONTROL (SYPCR)

SYFFA52 TIMER CONTROL (TIC) TIMER INTERRUPT VECTOR (TIV)
SYFFA54 NOT USED SOFTWARE SERVICE (SWSR)
$YFFA56 PRESCALER (READ-ONLY)

SYFFA58 SOFTWARE WATCHDOG PERIOD REGISTER (SWP)

SYFFASA TIMER PERIOD REGISTER (TIP)

$YFFASC SOFTWARE WATCHDOG DOWNCOUNTER (SWDC) (READ-ONLY)
SYFFASE REAL-TIME DOWNCOUNTER (RTDC) (READ-ONLY)

$YFFAG0 CHIP-SELECT BASE A (CSBARA)

SYFFAG2 CHIP-SELECT OPTION A (CSORA)

SYFFAG4 CHIP-SELECT BASE B (CSBARB)

$YFFAG6 CHIP-SELECT OPTION B (CSORB)

$YFFAG8 CHIP-SELECT BASE C (CSBARC)

SYFFAGA CHIP-SELECT OPTION C (CSORC)

$YFFAGC CHIP-SELECT CONTROL REGISTER (CSCR)

SYFFAGE NOT USED

SYFFA70 RESERVED

SYFFAT2 RESERVED LEVEL 1 IACK CYCLE READ (ICRR)
SYFFA74 RESERVED LEVEL 2 1ACK CYCLE READ (ICRR)
SYFFAT6 RESERVED LEVEL 3 1ACK CYCLE READ (ICRR)
SYFFA78 RESERVED LEVEL 4 1ACK CYCLE READ (ICRR)
SYFFA7A RESERVED LEVEL 5 TACK CYCLE READ (ICRR)
SYFFA7C RESERVED LEVEL 6 IACK CYCLE READ (ICRR)
SYFFATE RESERVED LEVEL 7 1ACK CYCLE READ (ICRR)

o0 10vyoMu11oooMDO suMCcRODOOOOODOOOO vwvyDOoOOOOO

gooooooo
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goooboooboobobobooboooboobdOwyu O0b0o0b0ob00O0Ob0O0ObOOrALT OO
goooobobooboobooobooboboobooboboobooobboooboobobOon
gobooboooboobobooboboobooobooboboobooboboobboooboo

gooooooboooboon
0 70bo0bobobobooobooboboo

TIMER SECTION

SYSTEM CLOCK —— = SOFTWARE WATCHDOG

N TIMER >
e >
I REAL TIME CLOCK B

CRYSTAL PRESCALER

REFERENCE

MONITORS

*—b BUS MONITOR

SPURIOUS INTERRUPT
MONITOR

I DOUBLE BUS FAULT I
MONITOR

SYSTEM PROTECTION
DISABLE

gr7o0b0o0o0obooobogn
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3.2.1 000000
gsSLivOdooooooobooooooooowuboooooooooa
SLINCR—SLIMO OO OOUOooooooooooooooon $YFFAQO
15 14 13 12 1 10 9 8 7 6 5 4 32 1 0
| LOAD | FRZ | MOTO | MODE | SHEN | SUPV | MM | ROMSU | ROMEN | IARB
RESET:(DSI=1)
MCRC15  MCRC[14:13]  MCRCI2 MCRC[11:9] MCRC8 MCRC7 MCRC6 MCRC5 MCRCA4 MCRC[3:0]
1 0 0 1 1 1 1 0 0 1 0 0 101 1 1
RESET:(DSI=0)
MCRCI5  MCRC[14:13] MCRC12 DS  SIZE RMW MCRC8 MCRC7 MCRC6 MCRC5 AD11 MCRC[3:0]
1 0 0 1 Oo0boooooooooo 0 0 1 0 oooo 1 1 1 1

ggooooooobobooboboooboobbbbodddddoooooooooobbbbbbobobo

ggoobooooogd

LoAD: 00000100000
FRZ[1:0]: DOOOOODO

MOTO :D0O0000
MODE[2:0]:00 000

SHEN 0000000

slpv 00000100000
MM 00000100000

ROMSU - DOOO0OO0OO0O 100000
ROMEN - DOOO0ODOODOO
IARB[3:0]:0 000000
woODOO100000Oo00obOo0obooobooboooboobooboboooboobon

LOAD— 00O Ooboooobon

ocoobOoobOobOoobUoobOobbo™@booobuoobon
l0000b0oo0bobooboobooDmoobooboon

gooobboboobooboobobooboobuoobobobobooboobDOo0oboon

gooobooboooboboobooboobobobooboobuo1goboobooobOoobo
gboooboobobbooboobg oAb ogboobobooboobooo

0i13LoAD000ooooooong

LOAD MC68HCO16Y5 MC68HC916Y6,MC68HC16Y5
1 gooobobooboobon goobogooooooboood
ooooooQ CLKOUT/PE4 CLKOUT/PE4,RMISO/PSP4 ,RMOSI/PSP5,

RSCK/PSP6,RSS/PSP7 D 0 O O O

gooooooo

CLKOUT/PEA O DO OO O

RSCK/PSP6,RSS/PSP7

CLKOUT/PE4,RMISO/PSP4 ,RMOS1/PSP5,

FRZ[1:0]—COOOOOOOQOOOOOOOOOOD
U0 M400FEEZEODODODODOODOODODOOODOOODODO0ODOODODDOOOOODbDOODbO
gboooboooboobobooboooboon

U114 FREEZEODDODOODOO

FRZ[1:0] goooooooodoao

0 0 None

0 1 Bus monitor

1 0 | Software watchdog, real-time clock, prescaler
1 1 Both
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MoTo—oonooonogd
oUoooOobOoboOoooobooog
10000b000boobooboog
oboooboobooobobooooboboooooboooobobooocrvboooobobooo
oOo0ooOooO00obOoo0oUooOooOoUooooOoobDOooOoOon voTo/O MOTODDOOODDOO
gooostMmboooooooboOobOoo0o MRCODODODOOOODOOODODOOLOOODOO
moTooooooooDOooo

MODE—O O D OO

g iggdoboboogbobodogobuoooobooooobobobuoooobooboaa
ggoobbboogobobooooboobobbooooobbbuooogn
ggoboooboooouooboooooboo

0i1i0o00dgboooobooooDo

MODE[2:0] 000

0|0 0000000000

1 00

0 000000000000000000

1 00000000000000000 (MISR enabled)
0

1

X

gogobooboogogd
gogoobooooggd
ooooboooboobo

0
010
0|1
0|1
110
110
1)1

0O O0MC68HC(9)16Y5/916Y6 D0 D OO UOUIDOOOUOODOOUOUODOOOUOODOOOO
gooooobobobobooobbooobboobobooobbooobobooobo
goboobooobooboboboobooobooboboboboobo
gobooboooboobooboboooboob

SHEN—O O OOoOoDooooogooo
o 0obOoobOobboOoboobOoobon
1000000000000 b000Don
gbooobooobboboobooboeBlOb0bOO0ObOOoOobOo0obOoooOoboo0obOoobobooon
gooobooboobobooboobooboboooboobo
gbooobooobobo spboobooboobobboboobooboobOobooOobOooiIvs
gbooboobooboboobooboobobobooboobooboobon

SlPv— 000000 /700000000
gswpvoOogD siimoboooooobobooboboobobooboboobooboboon
00000000000 O0OMCe8HC(9)16Y5/916Y6 0 CPUl6 0 D OO OODOOODOOOOODOO
gooogoswpvoobogonoo

w—DoOOoOoDooooooo

00000000000%7FFO00-$7FFFFFOODOOODODODODODOD

1 0000000000%FFFO00-$FFFFFFOODODO0ODODODODODODO
OMBOOODOOOO APDR[23:20] 000 000DOCOOO0DOOOODADDRIOCOOOODOO
oo0oOuMmO IMBO ADDR2ZZO DO UOOOOOMDOOOODOOOOSLIMD IMBOODOOOO
00000 $7FFO00 0 $S7FFFFFO 00 00OO0ODOOCPUI6 0 DO 00OD0O0D0O0ODOO0O0ODODOO0ODOO
goooboooboobobooooobooboooooowwDbhOoOobOobobobooobDon
gooowoDOooooobooboobobooobooboobobobooboooowoooDOono
goooooobooobooobooboo

ROMSU—ROMO OOODODO /000000

0O 0O0bOORMO FC2O00000000D0O0O0DLOODODOODOODOODODDODOODO
goo
l0000RMOFC2O10000000DO0ODODOODODOODOOODOODOO
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gooobooo simoboo rRMODOODOODOODOODOODOODODOODOODOO
gooobogoocPule0bopooobooobooboobobooob RrOMSUOODODO

ROMEN—ROM O O DO OO .
ocooobOoRrRMODOODOODOODODC CSBODOOODOOODODOO
10MTO=1 000000 ROMOOOOOODODODOOODOS000000-$0001FFO 0D O OOODOO
gboo csBooonoopgoobgowmTe=0 000000 ROMODODOODOODO
O $FFFECO-$FFFFFFO D00 O0DOCOOCSBOUIODOOOODOOOOOD

IARB[3:0]— 00O O0OO0ODOOOO
ooooooooosuawmbooboooooobbooo FObDODOOODOOOODDOOOODO
ooooooOooooboooo)oboooooooOooooDoooOoDooooOooDoOo (ooboo
oOoooooOooboo)oooooOoooooooboogoo
gbooobobobobooboobobbooboobooARBDOO0DOO0DOO0DOn
gboooboobooboboobooobiARBDO0ODO0ODO0DOOOODOODOO0OD
gboobuoobooobobooboobobobbobooboobobboobooboon
gbhoobooboobobooboiARBODOO0ODO0ODOODOODOODOODIARBODOOO
googocoobOoobObO0OODObOObOObOOOOCcPUIGD DD OOOODODOOO
gooooosimboooboobgoocPule0boobOoOosLMO 1ARBOODOODOOOO
goooboooboboboboooooobooboooooosuvmoboo IARBOODOODOOO
0impoooooobobobooooob0o0boobooooob 1IARBODODDOOD O 0000 O
goooooobooboboo suiMmbgoboboboobouooboobobooo

SLIMTR—SLIMO OO ODOOOO $YFFAQ2
SLIMMRO DO DOODOOODOOO0OO

swo—OO0Ooooooooooooooooad $YFFAOD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UNUSED RESERVED BRKEN | CHIP | TEST | SYS
SELECT PROT
RESET: 0 0 0 0

oboooooboobooobooooobooswOobooooooooooooooooDbosLm
gboooboobooobobooboobboobooboobooboobobbooboobon
gboobdooboobooboooboboobuooboobooboobobbooboobon
goooboooboboboboobooboobooooboobo

BRKEN—O O UOODODODOOoooooo

ocgoboobobboobooboobobbobo
l0boobooboboobooobooboobooo

CHIP SELECT— DO OD0OODO0ODOO0DOODOOObOoOoboon
ocdOobo0obOobbOoboobooboobobobooog
l00ggobobooooobobbooooooboobooooon

TEST—O0O0O0O00ob0Oo0oboooboooboono

ocgobOoobOobOoOobobobOobOoOobOon
l0000b0o0boboobooboobooboo

SYSPROT—UO O DOOODOOD0OO0OO0ODLOO0bOoooooo

o 00obOoOobOobObobooboobobboboo
lodgogobbbodoooboboooooobooo
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3.2.2 0J000od

gooooobooobooobooboooboobooobboobboboobooboboobOoo
gooogobboobooobboobooobooobooobboooboobUo0brALTD OO
gooobooboobobooboobooboboboobooboobobobooboobo
goboooboobooobooobboobooobooboobboobooboboobbon
googoobooooo

SYPCR—OOOUOOOOOooOoooooooo $YFFA50

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

REN | SREN | PCLK | SLPC | RZ | sz | IRSEL | TIEN | 0 | TIQL[2:0] | DBE | BME | BMT[L:0]
RESET:

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

gbooobooobooboboooboobboboboobobobOooboobobobooobDon
goboooboobobooboooobobboboobooboboboboooboobbobooon
gbooobooooobooboobooobooobobobobooboobOobobobooobDOon
gbooobooobooobo0obooboboooboooooobooboobobobobooobDOon
goo

REN—OOODOODOOODOO0ODOO0ODOOOn

ooo0oOobOOoboOoOoOoOobDOobbOOobOOoDbOobon
10000000000 bobo0oboobon

SSEN—0 0000000000000 0o0obooooooon
gooooooswioobooboobooobooboobooboboobooobooboboboobo
o 0obOo0obOoobOobooboobOoobob
l10000b000b0ob0bobo0oboobon

PCLK—ODOOODOODOOODOODbOobDO

gooobooboobobbobooboobuoooboonboo
oobooobOoboooooboooog
10000000b0oboboboo

SLPC—LPSTOPO OO UODDOODOODLOOODOODDOOODOODOODOD

0O 00bOo0obOoooboobOoboowsToPOODOOOODODOODODODODOODO
god
10000000b0ob0O0o0bOooob wSTOPOODOODOD

Rz—OOOOOD0OOoobO
gooobogoooboRICO0bOO0bO0bDbO0obDOoobD0oobOoobobDoobDoobbooobDOon
gogoobbbooooobobbuooooobobooao

SZ—O00000000b000b0ooboboooobo

goboobooboboobooooboboooobboobooboobobbobbooboon
gboooboobobobooboobooboobooboobuoobooboboobo

IRSEL— 000 /000000000
ggoobobbooooobobobooooobbobbooooobboboboooobbobooon
gogdoobbbooooobbbuooooobobboooooobn

o 00ob0o0obOobobooboobo
1000000SYPCRO TOLODODOODDOUODODDODOODOODOODOODO
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TIEN—DODODODOODOOODOO0O
gbooobooboobdoobooboooboobobobooboobooboboobooboon
googoog

oobooOobOoOoboobDOoboboOooboDoboon
1000000000000 b00bon

TIQL[2:0]— 00000000000
gboobooboobooboooobooboobooboobobooob0oobooOooo
gboooboooboobobobooboobooboobobboob0ooboobuob 16000
goooog

oileb0ooooboooooobooonog

TIQL[2:0] 0oo
0

Interrupt Disabled

Interrupt Request Level

Interrupt Request Level

Interrupt Request Level

Interrupt Request Level

Interrupt Request Level

Interrupt Request Level

0
0
0
0
1
1
1
1

1Ok, |O|F|[OfF |O

0
1
1
0
0
1
1

N[O [IN|F

Interrupt Request Level

00o000o0o0O0o0oo0ob0o0o0ooooooOOobO /000000000000 0DOOODOOODOO
goodoD QUbDbOfob0ooooooboooooobo0ob00oobOOobObDOooO/0O00ODODO
ggoobobboooooobobbuooooboboboooon

DBE—O0 00000000 DOOODO0ObOO0On
gbBgEdOdIMBODOOOODOODLOOODLOO0bLObDOObLOOO0ObOoO0bOobLbOObLDO0ODbDOn
ooooooboooobog@ooouonboos.2s5gpoooonoooog)

ocoobOoobOoboOobooboobobooboobon
l0000b00boboboboobooboboboobDoo

BME—DOOODODOOD0OO00
o 00obOobobOobOoOobobobOobooobon
l00000b00bO0oboooboobobDoo
goooboooboooboooobobboooobobbooobobbobbboooobbooo
goboooboobobooboooobooboobooboobooobooboboboobOon
obooom3.230b0b0ooboooboooboonbooo
oooobooobooboboboobooobooboobobbooboooboobo

BMT[1:0]—O0OO0OO0O0DOOO0OOODO
gboooboobooboboobooboooobooboobobo1yoobooboooo

Uilvgboobuogooobooogo

BMT[1:0] oooooo
00 64 System Clocks
01 32 System Clocks
10 16 System Clocks
11 8 System Clocks
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gbooobobbobooboboobobooobobobobooobbobooeuoboobobon
goooogn
gboooboooboboooboobboooboboooboboobooobooobo
goooboooboooobooon

3.2.3 000000

googobooobooboooboooooboogooobooobobooboobobbooboon
goooboopoooooooobobbBRROODODDO0ODODO0ODOODOODOODOODOO0
gOOcCPUled BERROODDODOUODOODLOODOOOOODOOO0DLOOo0obOOobOo0obuooDon
gooobgoobobooboobooboboobobtackobooboobooobobooboo
go0ooOooo0oboOooOoUoOoOooO00oDOoOoUU0obDOooUOOoDoOooOoOoBMTODOOOO (O 1700O
0)yoooooooooOoooDooOoOoDoooOoDpoooooo
obooooooboboooooboobooooboooobobOobObOOoOoOoDOoDbDOOOsYPCRO
BMECOODO ($YFFASOO O OO 2)0000DOOOO0DOOOOO/0000DOOOODOOOOD
gbooobbboboboobooboobobobooooobobooboobooogoboboboboog
gboboobooboooobooboobooobobooboobobbobooboon

.24 00000000000

00000000000 DO0O0IACKODODODODODOODOoO (v6e OODODOOIARB[3:0]1—OD0ODOO
OO000O0O0O0ODoCO)OdsoOQoOUOOOOODO lIACKODODOOOBMTOOOOD (017000 )0O
goboooboobobgoobgogbbooboosiv 0 BERROODDODOODOOOODOOODO
CPUl6 O IACKO DO OODO BERROUDUODDOODOODOODLODOOObOOODbDOODbOn

oo00 IRB(UDOOO0O0O0ODO0ODO0OOODOOOODODOODOODOOOODODbDOODODO
oooooooooooo s1osHooOoOOODODOODDO

3.2.5 0000000

oboooooogoosyrcRO DBEOODODODODOODOOODOOOOOOODOODLOOODODODODOOODO
gobooooboobooobbooobobooboooboooboobobobboobbooboon
oboooboogooboogRrRSROUOOODOOOOOODOOO0ODODO0bOOO0oOOobOoobOoDobbOOoDOoDO
goo
goo00ooooboo0obobobOoboOBERROODODDODODDOODOOCPUIGOD DO ODDOODOODOO
g0o00o0o0oobobo0oboo0ooob BERROODODOUODOODDOCPUIe DD O HALTOODOODOOO
goobobooobobobobooooooooo0oooboosLuMgobD RALTODODOODOO
gooocPule 000000000 Db0ODDO0ObD KALTODOOODOODODDOODODODODOODDOODOODOO
ggoobbobooooobbobuooooobbooooon

.26 Uooooooouogo

goooobobobobooboboobobooboobbooobbooobooboooboooboo
goboooobooboboobboooboobboobobooboooboobooboboobon
goboooboooobooboboobooobobooboboooboooboobooobboooobOon
gobooooboobooboboobobooboooboooboboobooboboobooobon
goboooobgooboobobooboobboobbooobooboooboobbooobobon
goo
gboooboobobbooboobuooboboooboobo
fbooboobobooboobooboboobooboobobboobOooDbOon
tbogobooboobooooswcooboogoobuoobooobooooboooboob
gboooboooooboobo0bo™@pbooobooboobOis12p s 524ms] 4.000MHz
0000000 b0Omm12ens 0 131ms 16.000MHz D DO O DODODOOODOOODOO 83.3ns0
8/msJ24.000MHzO0 O DO OD0OODOOODOOO
gswoch oobhoooobooboooobooboobooboooboooboobobooo
gbog300000000000000000b000DbO
gswoch oopoooobooboooboo
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SWSR—OOOooooooooodoooodgoooodno $YFFAS5
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

UNUSED [N N N N

RESET:

oooobooboooboboooboooobooobooooswoecooooooooobooo
gbooobuooboooboooboboboobooboboboobobboooboooobooboon
gbooobooboboboobooboobobooboobo
gbooobooboboooboobooboobooboobooboobobooboobon

OSWSRO $55 000000

OSWSRO $AACD OO DOODO
gboobdoobooooboooboboobooboobooboobobooboobobon
gooobooobobobobooboooboobooboboooboobo
gooooboooobboooooooboboooooboobooboobobboooooooooo
goooboooboobobooobouooboobooboboooboobooboo
ooobooboobooboobooboobooboooboboobDboooDboobuooboobo
IRSEL 00 O0U0OoobOOoooboooooboooboboboooooobobboooobooooobo
dooooooboboRSROODOOObDOO0ODbOUODbOn

3.2/ o oogoon

gstimooooboobobobooboooboobooboboooboobobobo1ob0oobon
goooooobg sgooobooooon

CLOCK MODULE

EXTAL

> PLL —— REN
—— WRITE RTP
SYSTEM CLOCK
FREEZE OR y y RESET PRR
SYSPROT DISABLE [ ) L9
> - ’—) : r PCLK v —— WRITE SWP
> —— SREN
> clock | [PRESCALER (210)
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CSE0/PD2 IPIPE1/DSI/PD1 (PD[3'0§]) g
IPIPEO/DSO/PDO i
Vppsyn/
DDSYN - Crystal reference mode External clock mode
MODCLK
IPIPEL/DS1/ _ Default reset configuration coniﬁi?iilrt;?ti&i::iﬁli;ns
PD1 controlled by MCRC and PCON 030000
/pagt _ Flash enabled (if STOP bit=0)/ Flash disabled/
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i) || sigt cnp o

Single Chip Mode
Show Cycle Enable MCRC8 0 Disabled
Supervisor/Unrestricted SLIM Register Access MCRC7 0 Unrestricted
MODMAP MCRC6 1 $FFFO00-$FFFFFF
SLIM Boot ROM Array Supervisor/Unrestricted Access MCRC5 0 Unrestricted
SLIM Boot ROM Enabled/Disabled MCRC4 0 Disabled
Initial Interrupt Arbitration Level MCRC[3:0] 1111 Highest Priority
Configuration of A23/ECLK/PC7 Pin Function PCON[15:14] 00 PC7
Configuration of A[22:16]/PC[6:0] Pins? PCON[13:11] 011 A[18:16],PC[6:3]
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CSA Port Size PCON9 1 16-bit port
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CSC Port Size PCON5 1 16-bit port
DTACK/PD5 Function PCON4 0 PD4
FC[2:0]/PE[7:5] Function? PCON3 0 PE[7:5]
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State of Select Pins
— — Mode Selected
R DS SIZE R/W
DS/RD/PEL, 0 0 Non-multiplexed Master
All Ports MCRC[11:9] SIZE/PE3, Itiolexed
R/W/WR/PEO 1 0 1 Multiplexed Master
1 1 X Single Chip
oooooooo oooo
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State of Select Pins
Clock Source
v Vopsyn FREEZE
XTAL, EXTAL PCONO F;DESEV;E 0 X External Clock Input
1 0 Fast Reference
1 1 Slow Reference
TPU FLASH O 1
Shadow STOP (IF shadow STOP = 0) TPU Flash ROM Normal Mode
Bit AD[12]
[J MC68HC916Y5/ 0 TPU Flash ROM Disable
916Y6)
FLASH32K/64K [ 1
000 Shadow (If shadow STOP = 0) Flash ROM Normal Mode
STOP Bit AD[14]
[ MC68HC916Y5/ 0 Flash ROM Disable
916Y6)
Mask ROM Configuration
Mask ROM O O O
AD14 AD13 AD10
AD[14:13}/ 1 1 X Normal Mode
0 MC68HC16Y5) PA[6:5],
AD10/PA2 1 X 1 Normal Mode
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0 X X Disable
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CSB/PD6 — . . — - .
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AD[5:4]/ 0 0 PC7
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X A23
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1 0 1 PC[6:5],A[20:16]
1 1 0 PC[6],A[21:16]
1 1 1 A[22:16]
CLKOUT/PE4 PCON1 ADO/PBO CLKOUT PE4
Fast Reference Mode Fast Reference Mode
PCOND IRQX/BERR/ SYNCR Bits SYNCR Bits
co PF1 X W [2:0] Y[2:0] W [2:0] Y[2:0]
0 1.1 0olo o o /olo o o0 o0
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Bit(s) oooo oooo gooooogoo ooooood
00 PC7
PCON[15:14] 01 PCPAR[7:6] ADDR23/ECLK/PC7 ECLK
1 X ADDR23
0 00 PC[6:0]
00 1 PC[6:1], ADDR16
010 PC[6:2], ADDR[17:16]
01 1 PC[6:3], ADDR[18:16]
117t PCPAR[2:0 ADDR[22:16]/PC[6:0
PCON[13-111" ™5 [2:0] [22:16]/PCL6:0] PC[6:4], ADDR[19:16]
10 1 PC[6:5],ADDR[20:16]
110 PC[6], ADDR[21:16]
11 1 ADDR[22:16]
1 — CSA
PCON10 0 PDPAR7 CSA/PD7 PD7
1 CSA=16-Bit Port
PCON9 0 CSCR3 PH[7:0] CSA=B-BIt Port
1 — CSB
PCON8 0 PDPAR6 CSB/PD6 PD6
1 CSB=16-Bit Port
PCON7 0 CSCR2 PH[7:0] CSB=8-BIt Port
1 — CSC
PCON PDPAR PD
CONG 0 5 CSC/PD5 PD5
1 CSC=16-Bit Port
PCON5 0 CSCR1 PH[7:0] CSC=8-Bit Port
1 e DTACK
PCON4 0 PDPAR4 DTACK/PD4 PDA
1 FC[2:0]
1 PEPAR[7: FC[2:0]/PE[7:
PCON3 0 [7:5] C[2:0]/PE[7:5] PE[7-5]
1 . System Clock=2 X Reference
PCON2 0 SYNCR[15,13:12] NONE System Clock=1 X Reference
1 CLKOUT
PCON1 0 PEPAR4 CLKOUT/PE4 PEZ
1 Slow Crystal Reference Mode
PCON - NONE
oo 0 0 Fast Crystal Reference Mode
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TEST CONFIGURATION REGISTER (TCR)
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DEVELOPMENT SUPPORT CONTROL REGISTER (DSCR)

$YFFEO6
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SERVICE GRANT LATCH REGISTER (SGLR)
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DECODED CHANNEL NUMBER REGISTER (DCNR)

$YFFE28

TPU2 MODULE CONFIGURATION REGISTER 2 (TPUMCR2)
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gsoTPu200000 RAMOODODOOODO

Channel Base Parameter Address
Number Address 0 1 2 3 4 5 6 7
0 SYFFFF## 00 02 04 06 08 0A 0c OE
1 SYFFFF## 10 12 14 16 18 1A 1C 1E
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1 0 0 0 2 4 8 16 32 64
1 0 0 1 2 4 8 16 32 128
1 0 1 0 2 4 8 16 32 256
1 0 1 1 2 4 8 16 32 512
1 1 0 0 3 6 12 24 48 9%
1 1 0 1 3 6 12 24 48 192
1 1 1 0 3 6 12 24 48 384
1 1 1 1 3 6 12 24 48 768
CPTR—CPSMO OO OOOODO $YFF90A

obooooobooooob oamsoonboobooooobooogerrROOObOobDOoONUD OO
gbooobgooboobobobooboobobooboon

6.7 0O OULOUOOOOOOOO0O0ODOODOMCSME

oboooboobooboobooboooooboesvDoleoboboobobbOOoboODb1eDOOO
gooboboobbboooboooobooooboobobboobbboobooobooon
gooogoobooboooboooboboobuooboobobooboobobobooboboobo
KOO DUooooooooooobooooboboooobooboooboobooooobooobooo
oboooooobooogobobos3gooooooobooooopooo
0 goooboooDo
0 OOOO0OOoocmpig/ctpo/CTD220 00 0000000000000
0 JoboooboooboobuooobooobooboobDboooDbooobooobOoo
gooobogooo
gooobooobooboboooouooboobooboobooboobUo 200b00 10000
goooboooboboboobooob
g400 MeSMO CIM3O DO ODODDOODOOODOO 240 MCSMODODOOODOODODO
goMcsMOgoooooooboecpe,sMOnogoobooboooooboobOooboon
gbooboobooboooboepsMOOoboobobooboobooboooo
OPRUNODOODOODODOODOODDODOOMCSMUODOODODOODOODODDOO
gbhbooboboobooboetTM3tooboooboboboobooobooboooo
gboooooooo
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TBBA [
TIME BASE BUSES

TBBB |
6 CLOCKS(PCLKX) FROM PRESCALER f

BUS |*—
CLOCK SELECT
EDGE SELECT A
DETECT il

v DRVA | DRVB
CONTROL REGISTER BITS

CLOCK
INPUT PIN
CTmM2C

CONTROL CLK2| CLK1| CLKO 16-BIT UP OVERFLOW | INTERRUPT

REGISTER BIT CONTROL REGISTER BITS (‘4.» COUNTER CONTROL
A A VY

y

\

MODULUS | _

MODULUS -
LOAD INPUT PIN CTML CONTROL

MODULUS
LOAD INPUT
PIN CTD18

CTD20
CTD22

MODULUS
EDGE DETECT REGISTER

A A A

EDGEN| EDGEP V‘gi)'TTI_lE y
[t ] CONTROL REGISTER BITS | COF [ 1L2 [ IL1 | 1Lo [1ARE3)]
| CONTROL REGISTER BITS

CONTROL
REGISTER BIT v

!

SUBMODULE BUS

gz2aMCcsMOgdnonog

6.7.1 MCSM O OO OO O

gMesMooooooboOo /000 /00000000000DO000D00DOODODODOOODODO
goooooboobobooobooobooboboobooboobobooboo* oo oobOon
goooboobobboobooobooboboobo0oboobOobooocMsbO 400 eSO O
gomesMoooooboobobooobooobogoono

MCSMSIC—MCSMO OO OO /000 /700000000000

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
COF IL[2:0] IARB3 | NOT DRV[A:B] IN2 | INL |EDGEN|EDGEP| NOT CLK[2:0]
USED USED
RESET:
0 0 0 0 0 0 0 0 u u 0 0 0 0 0 0

g720400MSMSICODODODOOOODOOODOODOO

g7zMesMsSICODOOOoOooooooDonO

McsMSICO 0O O Address
MCSM2 $YFF910
MCSM19 $YFF998
MCSM21 $YFFOAS
MCSM23 $YFFOB8
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COF—U0bOoobobbooboobgon
gooboobooboobooboobobboobooboobooboobbobboobo
MCSMODOOOODOUOUOODOSFFFFOD $xxxx 0000000000000 0O0DDO $xxxx0O
ooooobooooobooogiLboooobooooboobooocoFOboooonboonboon
gbooobooooboobgooo

ooooOoboOobOoobooDbOoDbO
1000000000000000
gbooobooooboobooboboobooboooobooboboobooooboon
goooboooboobobooooobooobooboboooooboobooboooo™t O
oo obooboooo* o gobooooo
oooooboobobooobbooobobooboboooboooboooboboooo
gooooobooobooobooobobooobbooobobooobooooo
goboooobooobgoob coFUbOobuonobobnoon

IL[2:0]—000000000DbO0O0O

oOo0ooooO00ooOooOoUoboOoo /0000O0OO0U0bOOOOUOOMCSMOOODOOOODOO
gooooodOoboOooOooooO0OoooOooOobOooOoOo/000O0DoOOoU0ObOOODOd
gooobogoobo3booobooboboo

0730 000000000Db0O0DbOn

L2 IL1 1LO gooog

0 0 0 Interrupt disabled

0 0 1 Interrupt level 1 (lowest)
0 1 0 Interrupt level 2

0 1 1 Interrupt level 3

1 0 0 Interrupt level 4

1 0 1 Interrupt level 5

1 1 0 Interrupt level 6

1 1 1 Interrupt level 7 (highest)

IARB3—OOO0OODOOO 3
oo0oOoDoOooBsMdDOOO0OO0O0O0DODOODO0OO0ODOODOODOODOOODOO IARB[2:0100000O0
oobobboooobobboooms OOobbOoOoOobobbOooobobbooboboooobobooo
gboooboooboobobboobooobbooboboboboooboobobobobooobDOon
ooooobooboobooboobooboobome DOOobOOOobDbOobObOobobOoobo
IARB3 OO0OOUODOODOOOOODOODOOOIARB[2:0] OOOODOODOO157 OOOODO6.5.1
BpiusMoOoooooooooooooog

DRV[A:B]l— O ODODOOODOODOODOO0OODODOODOO

oooooOOo/s0b00000DOO0O0OO0O0ODObDOUOOCMODODOODODOODOO ADDOOBO
gbooboobooboboobooboobooboobooboo o0oboobOoobo

740000000000D00000DO0DODO

DRVA DRVB goooooog
0 0 Neither time base bus A nor B is driven
0 1 Time base bus B is driven
1 0 Time base bus A is driven
1 1 Both time base bus A and bus B are driven

goooboobobboobuooboobobobobooboobon
ooooMesM210O MCSMI9 O OO ODOOOOoOooTBB2000000DOO0O0O
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gojoooogoobbooooooooooogoooooooboobbbbobooboo
ooooboobobooboobg

IN—O00000000000000b0ooo
gbooboobooboboobobobooboobocovecobobbooboobooon
goooobooo* 1" oog* o bogboobuoobobbooboobobbobooboon
goo

IN—-OO00D00000D000000bO00oboooboon
0000000000000 DOOOoO00DOOOoO0OobDOOoOOoDooOoOg ceTseB/CTD200 0000
oooooooooooboooo* »»ooo* o boboboobobooooooooobobooo
gboooboooobooo

EDGENO EDGEP— D O DD ODO0ODOD0DOODbOO0ODbO0On
0000 /0000000000000 0D00DO00DODOOODOODOOCTS1IBOODOO0ODOO
gooobooboogsougoogoooog

g77000000000000000D000DO0

EDGEN EDGEP goopooooooooo/Nio00o0ooooon
0 0 None
0 1 Positive edge only
1 0 Negative edge only
1 1 Positive and negative edge

CLK[2:0]—OOOOOoOooobooboooogoo
0000 /0000000C000D0CO0O0e0ODODOOOOODOOOPCLKxEOO 10D0O0O
ooooooOoobooooDboOoO0o 2000ooooOoOo0oOooOOO0OobOOoO/00bDODOO
OO0000O000DO0O000DOO000DbO0O0O0DD fye/40000 760000000000

U7ed00000O0OD0O0ODOODOO

CLK2 CLK1 CLKO goooooooboobooboboboobo
0 0 0 Prescaler output 1 (/2 or /3)
0 0 1 Prescaler output 2 (/4 or /6)
0 1 0 Prescaler output 3 (/8 or /12)
0 1 1 Prescaler output 4 (/16 or /24)
1 0 0 Prescaler output 5 (/32 or /48)
1 0 1 Prescaler output 6 (/64 or /768)
1 1 0 CTM2C pin input, negative edge
1 1 1 CTM2C pin input, positive edge

MCSMCNT—MCSMO O OO OODOOO
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

MSB LSB

RESET:

gMesMOOOOOoOoOO0OODOODOOO0/7000000000O00000O0 770400 MCSMCNTD OO
ooooboooboobobooo
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0 77MCSMCNTOOOOOOOO0OOOO
MCSMCNTO O OO Address
MCSM2 $YFF912
MCSM19 $YFF99A
MCSM21 $YFFOAA
MCSM23 $YFFIBA
MCSMML—MCSM O OO OO0 0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MSB LSB
RESET:
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

gMesMoooooooooooobobooOooO/00000D0OO00O0OO0OMOD 780 400 MCSMML
gooobooobooboboooboo

gy7ysMCcsMMLOODOODOOOOOODOO

MCSMMLO O OO Address
MCSM2 $YFF914
MCSM19 $YFF99C
MCSM21 $YFFIAC
MCSM23 $YFFI9BC

6.8 U UUOUOOOOUOOOODOO U DASMO

gobooboooboobooobooobpASMODOODbODOOoobObuooboboobobooboboo
200 le000000OD0OODOO0OD 200 160000000D0O0DO0ODODOODOODODOOO
gooobobobobobooobooboobobooobooboboboboobocbobDoobDOon
goooboooboobologboooboob 10obobbooboobo
gooboobobooboboooboooboobooboboobooboboobboobboooboo
gooobooobobobobz20o0oboobOoooobooboboooboobobobobo0obOon
goooooobobooobooon
gedboooooboobobooobooobAMObDODODbODOOODbOoO0bOobObOobDOoOobDOn
goooobooooboboobbooboboobboobooboboobbooboboobboobobOon
obooooOobo0ooOobOoOoOoOooDOobOoOooOoDbOobAsMO 1O VOODOODOODOODOODO
oooO0MmAMOOOoODOOoDAMICOODODOOODOOOOOO00O0O00D 00O OdMODEL3:-010
gooobooobgooboovboooobAMbObOobboobooDg
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g 79DASMOODOOO
MODE[3:0] ooo oooooo
0000 DIS Disabled-Input pin is high impedance; IN gives state of input pin
Input pulse width measurement-Capture on leading edge and the trailing
0001 1PWM -
edge of an input pulse
0010 IPM Input period measurement-Capture two consecutive rising/falling edges
0011 IC Input capture-Capture when the designated edge is detected
Output compare, flag set on B compare-Generate leading and trailing edges
0100 0CB
of an output pulse and set the flag
0101 0CAB Output compare, flag set on A and B compare-Generate leading and trailing
edges of an output pulse and set the flag
L OPIM Output pulse width modulation-Generate continuous PWM output with 7, 9,
11, 12, 13, 14, 15, or 16 bits of resolution

gpASM O 02000000000DO00D0A0 BIOOODOUOODOODOODODODDbOODOODOO
gboogboooboboooobobooboodobooooboboboobobobobbobon
pASMSICO 0D OD0ODOODOOOoDbDOoOobd
goboobAdOD100100000DO0000D00O01001600000DO0OODO0ODOODOO
gooobooobBsbO0bO0b0O 10D 00O 0ODbO0ODbODDbOODIDDO1I6eODO0O0O0
gooboooobooboboboobooobooboboboboob B0 20b0ob0bOobDOoOoboOoBr
gB0ibo0obobobooboboboooboobobooboobooboboboboobo
gsoooobooobonog

gsoubooooboobobooboooo

ooo oooooooo
Input Capture Registers A and B2 are used to hold the captured values. In these modes,
(IPWM, IPM, 1C) the Bl register is used as a temporary latch for channel B
Output Compare Registers A and B2 are used to define the output pulse. Register Bl is
(ocB, OCAB) not used in these modes

Output Pulse Width
Modulation Mode
(OPWM)

Registers A and Bl are used as primary registers and hidden register B2
is used as a double buffer for channel B

googoboobooboobooboobgooboboobooboboboboobooobobolo
gdoooooOooOooooOoOoboOoACOdBOOOODOOOODOOUOO/OODOODOOOO
oo obooouobooooooboooobooo
ocm3td1wBoobpAMIDODOoOoounoon 250 pASMO OO0 oOoooooonog
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TBBA
| 2 TIME BASE BUSES
\ * * TBBB

BUS Bl FORCA | FORCB IN
SELECT Y
| L v
A o FLIP-FLOP BUFFER | < >
——{ 16-BIT REGISTER A |« —
RN | EPoL |
f
» [ 16-BIT REGISTER Bl | = EDGE
| | DETECT |
REGISTER B
[16-BIT REGISTER B2 | |~ ¢
- INTERRUPT
|_> CONTROL
AAAA
L »-{16-BIT COMPARATOR B
\J
[ MODES] MODE2] MODEX] MODEO) | FLAG| 112 [ IL1 [ ILO [1ARB3]
CONTROL REGISTER BITS CONTROL REGISTER BITS
SUBMODULE BUS

O25DASMO0OOO00O0

6.8.1 DASMUO U OO O

opaASsMOOOi10o0oobOoo /000 /0000D00000D0O0 20000000 0DOOADO
gso0dbooboboobooboobobooboobooboboobooboobooobon
gooobooboboobooboobobooboobooboboobooboemsb o 130

gbaAMOObDogbAMODOODOOO0DOOoobOobDoOobooDo

DASMSIC—DASMO OO DO /000 /00000000000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLAG IL[2:0] IARB3 | NOT | WOR | BSL IN  [FORCA | FORCB | EDPOL MODE[3:0]
USED
RESET:
0 0 0 0 0 0 0 0 u 0 0 0 0 0 0 0

gO 810 wBgobAwsICODODOOoDoooboooboonooon
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g 8lbDASMSICOUODUOODOODOODOO

DASMSICO O OO Address
DASM3 $YFF918
DASM4 $YFF920
DASM5 $YFF928
DASMG $YFF930
DASM7 $YFF938
DASM8 $YFF940
DASM14 $YFF970
DASM15 $YFFI78
DASM16 $YFF980
DASM17 $YFF988
DASM18 $YFF990
DASM20 $YFF9A0
DASM22 $YFF9BO

FLAG—ODOOODOOO0obOOooobon
gbooobooboboobgooobooobobooooobooobooboooboooobooboon
oooooobooooonwooobooo* o boooFAGOOb0O0oooboooobobooo
goooog

oc0obOo0obOobooobOoUobOobobOobUoUobOoUobUobDbooDoobooo
l0000obo0oboboboobooobooboobobooooDooboooo

obs00000b0o0obobooobooboboboboooboobooo

g82bASMOUO0b0Oopooooooooobonooboon

god gooooooobooboboobo
DIS FLAG bit is reset
1PWM FLAG bit is set each time there is a capture on channel A
IPM FLAG bit is set each time there is a capture on channel A, except for the first time
IC FLAG bit is set each time there is a capture on channel A
0CB(when MODE0=0) FLAG bit is set each time there is a successful comparison on channel B
0CAB(when MODEO=1) FLAG bit is set each time there is a successful comparison on either channel A or B
OPWM FLAG bit is set each time there is a successful comparison on channel A

obo0 FrAGO0ODO0O0O00ODO0O0ObO0O0ODb0OO0bOobObOO0obO0o0boOobOobDbOobDooDOon

gooobOooboobobObo0oboo0oboob0oob FIGO0ODbOO0bOobObOOobDOoobDOon

goooo* " oboboboooboob* o booboobboooobsbooooboobo
gogooooobooobbbobobooooouoooooooooooooooooog
gogoddoooddoduooooooouououooooooooooooooo
FLAGODODOUODODODOODOOoOoooboobrFLAGOODOO0ODbOooboobooo
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IL[2:0]—000000000DbOooOo

oOo0ooOooO00obOOoOo0oUobOoo /0000000 bOOOOUOODAMMOOODOOOODOO
poooooooooooooboooOooooooooDoOoooobUoobooOo /s/0000DODOO
obooobooboooooboboooo ssboobooooogon

08suiibobooobooboobon

L2 IL1 1LO goooo

0 0 0 Interrupt disabled

0 0 1 Interrupt level 1 (lowest)
0 1 0 Interrupt level 2

0 1 1 Interrupt level 3

1 0 0 Interrupt level 4

1 0 1 Interrupt level 5

1 1 0 Interrupt level 6

1 1 1 Interrupt level 7 (highest)

IARB3—O 0000000 3
oOoooooOOesMOOOOOOO0OOO0O0ODOOO0ODOOOODOOO0O IARB[2:0]D0C0
gboooboobooobobomsobbobooboobooooboobobooboobon
gboobuoobooobobooboobobobbobooboobobboobooboon
gojodooobooooooooooooooomme DoooooDDODOODDODOODDDDO
IARB3 00000 OCODOO0OOCODOOUODOOOCOOIARB[2:0] DOODOOODOOO1Y OOOO
ge.5.1BiusMbonoooooooobooobooo

WR—DOODOOOOoORDODO
gboisoipwoIPMO ICODO0ODOOODOWRODOODDOODODODODODOOODOODODDOODOODOO
ooooboooboobobooo
gocBOoCABOOPW O DO ODOODOWRDUOODDLDUODODODODOODOODODDOODOODOO
oooobooobo0oboobobobooboooboon
o 0obOoOobOobooobooboobooo
l10000000b0o0bOob0o0obooobon
gworOOODOODOOOOOODOOODOODO

BSL—OOGOoooono
goooboooboobgooopAsMOboobooobooooboooboooobooon
0 OpASMO D ODOO0ODO0ODbOOADODOODO
1O0pASMDO O 0DbO00obOobboOoBO0ObnOoOoDODO

IN—O0O000D0OO00bOOoobon
goisoipwmg IPMOD IC DODDODOODOODODOODOOOO0OOOO0DbOoO0bOO0o0bOoo0DbOn
gooobogoobooboo
gocsocAaBDopw O DO ODOO0ODObDOODbDOO0bOOoDbOoebPOLODODDOODOODOO0
gbooobooboboobooboooo
gboooboobgoobgoooobooboo

FORCA—O ODOODOO A

gocBUOoCABOPMW D OO OODOODODOO FORCADIDODLOOODOODOOOODOLOOODOO

AJD0O0OO0OO0OO0OO0ODOO0O0O0OO0DOO0O0OO00DOO0bOOo0OO0DLOO0ObOO0ODO0UDbDO FIAGODOODOOO

goooodrRCADDOD MM"ODO0ODLOD0ODDODDOODOODbDOODOODbOODOOoOgT o™

gogoooboooooo

gpisoIpwO IPMO ICODO0ODOOODORRCAD OO DODDODODODOOODDOODODDOODODOODOOO

dooobodgOorRCADDODOODODOODODODDODOODOODO* 0" DOobOoobo
OOFORCADOUODOO FORCBUOUODOODOODOO* 1" DOODOODOODODO

goooboooboobgooo
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FORCB—UO OO UOODOOB
gocBoocABOoOPWMDO O ODOODODO FORCBOOODOODOODDLODODOODOODODOO
BO0D0O0DbOO0DbOODOObO0ObLO0bOobDbOOoObOOoO0ObOo0oDOoOobDOrAGODO0ODO
gbooobomroRCBO O OO "M"DOO0DLODOODOOODODOObLOODbOOobOOoOobOoooDnD o
gooobgoooboboo
goistoipwoIpMOICODOO0OoOoOoOrRORCBO OO DODOODOOODODOOODLOODOO0
goooobgno
groRCBODO0ODOO0OO0OODOODOOODOODOODODO® 0 boobOooo
OODFORCADUODO FORCBUODOODOODOOO" 1" DDOOOLOODOODODO
gobooooobooobooo

EDPOL—0O0 000000000
goiIsooooobobooobooboooobooobobooboobooboboooboobo
iPmmbOCoOO0OO0OOD0O0O0ODLO00O0ODOOObOO0O ADODOOO0O BODOOODODODOODOODO
goooobogooo

0 00bOd0oAdODObOObOODbOODbObDDbDODO
gbooosdbbOobOoOobOooboboboboo
100000 AQ0DODOODOODOODbOODOO
gooboos00dboOobooboOobooboon
IPMOOODO ICO0ODOO0ODOEPOL DD OODODODODO0O ADODDOODOODOODOD
goooboooobgon
0O 0obdo0oAdDOObOODbOODbODDbDODO
100000 AQ0DODOODO0ODOObOODbDOO

ocBOOCABO OPW DO O D OODOOEDPOLOOODOODOODOODODOODOODOODLOODOO
o 00obOo0obOobOoOobOo0obOobObOobDOoOobOoOobOobDbOobDoOobOOo AObOODbO
oooobooboboboboobomoobsboboobOoobOobDbOobooobOon
gooon
l100000000O00b0O0o0bOo0bobObO0oboOo0ob0o0obOoooOob0Oo0obOo AODOO
goooboobobboboobooboobob sOobOoobOobboOobDOoOobOon
gooobgooboo
geppoLO 00 00O0O00O0OOO0ODOO0ODOO

MODE[3:0]— O 0 O0D0ODOOODOO

goooboboobooobgobpAMbODbObLO0bOo0obobDboD s4a00boobooDbo
gobooboboboboobooboboobooboobobooobo bAsSMDO OO
gobobooobooobooboobooobooo

084bDASMIOODOOODOOODOO

pASMO O OO0ODOOOO0ODO oooooo ooooooo
0 0ooooooo pASMO OO QOO
MOD3 MOD2 MOD1 MODO
0 0 0 0 - - DIS-Disabled
0 0 0 1 16 - IPWM-Input pulse width measurement
0 0 1 0 16 - IPM-Input measurement period
0 0 1 1 16 - IC-Input capture
0 1 0 0 16 - 0CB-Output compare, flag on B compare
0 1 0 1 16 - 0CAB-Output compare, flag on A and B compare
0 1 1 0 - - Not used
0 1 1 1 - - Not used
1 0 0 0 16 - OPWM-Output pulse with modulation
1 0 0 1 15 15 OPWM-Output pulse with modulation
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O084DASMIOOOOOOODODOO (O0O)
pASMO O OO0ODOOOO0ODO oooooo ooooooo
0 ooooooo pASMO OO QOO
MOD3 MOD2 MOD1 MODO
1 0 1 0 14 15-14 OPWM-Output pulse with modulation
1 0 1 1 13 15-13 OPWM-Output pulse with modulation
1 1 0 0 12 15-12 OPWM-Output pulse with modulation
1 1 0 1 11 15-11 OPWM-Output pulse with modulation
1 1 1 0 9 15-9 OPWM-Output pulse with modulation
1 1 1 1 7 15-7 OPWM-Output pulse with modulation
Oo0o0boDooooooooboooooooooboooa
DASMA—DASM O O OO QOGO GOQd A
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MSB LSB
RESET:
u u u U u u u u u u u u U u u u

UDASMAD D ODUOO AOODDODDODLODLOODO0ODO 8D 1300 DbDASMOODOODOO
gbooboobobbobogsebgobobooobogpAMAD D ODOODOOn

O 8 DASMAODOOOOODOODOODO

DASMAO O OO Address
DASM3 $YFFI91A
DASM4 $YFF922
DASM5 $YFF92A
DASM6 $YFF932
DASM7 $YFFI3A
DASM8 $YFF942
DASM14 $YFF972
DASM15 SYFFI7A
DASM16 $YFF982
DASM17 $YFFI8A
DASM18 $YFF992
DASM20 $YFF9A2
DASM22 $YFFIB2
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0 86 DASMA O OO
ooo DASMA O O O
DIS DASMAO O OOOOOOOODOO0O0OO0O0OOODOO0OO0OooOooOoOn
1PWM 0000000000000 00000000b0000DbASMAO DD OOOOO
1PV O0o000O00d0d00ooOoboo00oooOoboo0oooooOobDooOoooon
OO00O00OODASMAOODODODOOO
Ic Ooooodoooooobooooooooobooooooooooooooon
OoOdooODASMADO O OOOODOO
0000000000000 000000O0DDASMAOOOO0O0OO0DOOOOOocs
0CB OO00OO0oCABOODOOOODASMIOIOOOOODODODDODOOOOOOOODOOOOO
Oo0o0ooAddO0O0OOODDODO0D0ooooooboooooon
0000000000000 D00000D0ODASMAODDOOODDOOOOoocs
OCAB Ogo0O0ocABOOOOOODpPASMOOOOOOODODOOOOOOOOODOOOOO0
o000 Ad0dO0OO0OODDODO0O0O0OO0OOOODODOoODOOoOn
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089+ 200000016 78MHZOODDDOO PWMUOUOUOOODOOUOODODOHzO
ooooboogoo

gooogoo

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
0.119us(+ 2) | 128 256 512 1024 | 2048 | 4096 | 8192 | 16384 | 32768 | 65.5K | 131K | 262K | 524K | 1049K | 2097K | 4195K
0.238us(+ 4) 64 128 256 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768 | 65.5K | 131K | 262K | 524K | 1049K | 2097K
0.477us(+ 8) 32 64 128 256 512 1024 | 2048 | 4096 | 8192 | 16384 | 32768 | 65.5K | 131K | 262K | 524K | 1049K
0.954us(+ 16) | 16 32 64 128 256 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768 | 65.5K | 131K | 262K | 524K
1.91ps(+ 32) | 8.0 16 32 64 128 256 512 1024 | 2048 | 4096 | 8192 | 16384 | 32768 | 65.5K | 131K | 262K
3.81pus(+ 64) | 4.0 8.0 16 32 64 128 256 512 1024 | 2048 | 4096 | 8192 | 16384 | 32768 | 65.5 | 131K
7.63us(+ 128) | 2.0 4.0 8.0 16 32 64 128 256 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768 | 65.5K
30.5pus(+ 512) | o5 1.0 2.0 4.0 8.0 16 32 64 128 256 512 1024 | 2048 | 4096 | 8192 | 16384

090+ 300000dle7sMHzO OO OOO PWMOOOODODODOOOOOOHzO
goooooooo
gooooo

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
0.179us(+ 3) | 85.33 | 170.7 | 341.3 | 682.7 | 1365 | 2731 | 5461 | 10923 | 21845 | 43.69K | 87.38K | 174.8K | 349.5K | 699.1K | 1398K | 2796K
0.358us(+ 6) | 42.67 | 85.33 | 170.7 | 341.3 | 682.7 | 1365 | 2731 | 5461 | 10023 | 21845 | 43.69K | 87.38K | 174.8K | 349.5K [ 699.1K | 1398K
0.715ps(+ 12) | 21.33 | 42.67 | 85.33 | 170.7 | 341.3 | 682.7 | 1365 | 2731 | 5461 | 10923 | 21845 | 43.69K | 87.38K | 174.8K | 349.5K | 699.1K
1.431pus(+ 24) | 10.67 | 21.33 | 42.67 | 85.33 | 170.7 | 341.3 | 682.7 | 1365 | 2731 | 5461 | 10923 | 21845 | 43.69K | 87.38K | 174.8K | 349.5K
2.861us(+ 48) | 5.333 | 10.67 | 21.33 | 42.67 | 85.33 | 170.7 | 341.3 | 682.7 | 1365 | 2731 | 5461 | 10923 | 21845 | 43.69K | 87.38K | 174.8K
5.722ps(+ 96) | 2.667 | 5.333 | 10.67 | 21.33 | 42.67 | 85.33 | 170.7 | 341.3 | 682.7 | 1365 | 2731 | 5461 | 10923 | 21845 | 43.69K | 87.38K
11.44ps(+ 192) | 1.333 | 2.667 | 5.333 | 10.67 | 21.33 | 42.67 | 85.33 | 170.7 | 341.3 | 682.7 | 1365 | 2731 | 5461 | 10923 | 21845 | 43.69K
45.78us(+ 768) | 0.333 | 0.667 | 1.333 | 2.667 | 5.333 | 10.67 | 21.33 | 42.67 | 85.33 | 170.7 | 341.3 | 682.7 | 1365 | 2731 | 5461 | 10923
0910d0d0onooe200+ 20+ 300000000 24.00MHzOOODODODODODOOOOOOOOOOO

goooboooboboboobooonb

091+ 200000024.00MHzZOOOODOO PWMOOOOODOOOODOOHzO
ooooooooo
ooooboo
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

0.083us(+ 2) | 183 366 | 732.4 | 1464 | 2929 | 5859 | 11718 | 23437 | 46.87K | 93.75K | 187.5K [ 375K | 750K | 1.5M M 6M
0.166ps(+ 4) | 91.5 | 183 366 | 732.4 | 1464 | 2929 | 5859 | 11718 | 23437 | 46.87K | 93.75K [ 187.5K [ 375K | 750K | 1.5M 3
0.333us(+ 8) | 45.77 | 91.5 183 366 | 732.4 | 1464 | 2929 | 5859 | 11718 | 23437 | 46.87K [ 93.75K | 187.5K | 375K [ 750K | 1.5M
0.666ps( + 16) | 22.88 | 45.77 | 91.5 | 183 366 | 732.4 | 1464 | 2929 | 5859 | 11718 | 23437 | 46.87K | 93.75K | 187.5K | 375K | 750K
1.33us(+ 32) | 11.44 | 22.88 | 45.77 | 91.5 183 366 | 732.4 | 1464 | 2929 | 5859 | 11718 | 23437 | 46.87K | 93.75K [ 187.5K | 375K
2.66us(+ 64) | 5.722 | 11.44 | 22.88 | 45.77 | 91.5 183 366 | 732.4 | 1464 | 2929 | 5859 | 11718 | 23437 | 46.87K | 93.75K | 187.5K
5.33us(+ 128) | 2.861 | 5.722 | 11.44 | 22.88 | 45.77 | 91.5 183 366 | 732.4 | 1464 | 2929 | 5859 | 11718 | 23437 | 46.87K [ 93.75K
21.3pus(+ 512) | 0.715 | 1.430 | 2.861 | 5.722 | 11.44 | 22.88 | 45.77 | 91.5 183 366 | 732.4 | 1464 | 2929 | 5859 | 11718 | 23437
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092+ 300000024 00MHzOODOOODO PWMOUOODOODOOODOOODOHZO

gobooooooo

oooood
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

0.].25[.18(+ 3) 122 244.1 | 488.2 | 976.5 | 1953 3906 7812 | 15625 | 31250 | 62.5K | 125K 250K 500K [ 1000K | 2000K | 4000K

0.250us(+ 6) 61 122 244.1 | 488.2 | 976.5 [ 1953 3906 7812 | 15625 | 31250 | 62.5K [ 125K 250K 500K | 1000K | 2000K

0.500ps(+ 12) | 30.5 61 122 | 244.1 | 488.2 | 976.5 | 1953 | 3906 | 7812 | 15625 | 31250 | 62.5K | 125K | 250K [ 500K | 1000K

1.000ps(+ 24) | 15.25 | 30.5 61 122 | 244.1 | 488.2 | 976.5 | 1953 | 3906 | 7812 | 15625 | 31250 | 62.5K | 125K [ 250K | 500K

2.000ps(+ 48) | 7.629 | 15.25 | 30.5 61 122 | 244.1 | 488.2 | 976.5 | 1953 | 3906 | 7812 | 15625 | 31250 | 62.5K | 125K | 250K

4.000ps(+ 96) | 3.814 | 7.629 | 15.25 | 30.5 61 122 | 244.1 | 488.2 | 976.5 | 1953 | 3906 | 7812 | 15625 | 31250 | 62.5K | 125K

8.000us( + 192) | 1.907 | 3.814 | 7.629 | 15.25 | 30.5 61 122 | 244.1 | 488.2 | 976.5 | 1953 | 3906 | 7812 | 15625 | 31250 | 62.5K

32.00us(+ 768) | 0.476 | 0.953 | 1.907 | 3.814 | 7.629 | 15.25 | 30.5 61 122 | 244.1 | 488.2 | 976.5 | 1953 | 3906 | 7812 | 15625
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«—1—» RSCK/PSP6

IMB, a—» BIU < RSPI «——» RSS/PSP7
control Iogic -a—]—p» RMOSI/PSP5

~«——» RMISO/PSP4

-<+—1—»RPCS3/PSP3
<+——»RPCS2/PSP2
<+— ™ RPCS1/PSP1
~+——®RPCS0/PSPO

Chip
select
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O 32RsSPIDOODOO0

8.1 000

RSPIODOCOCPUDODODOODOOODOODO 30720000000 RAMODOODODODOODOODO
1000000RSPIDODOODOOOOODOOD 20000 RMMOODOODOODODODOODO /00O
oooooOobooOoooobobo/s/0b00bOoO0bOOoDOobo

o oOoo

030720000 RAMODOOO
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-0000 /0000000000

-cPUO0 000000000

-00000obO/s/00000000D00DOOODODO
ifbooo/s/000/700000000D000 -

-000ooooooooon

-00oo0orRmMOOODOOO/O0O

-0Do0g0oooogoo

ijooooooooooog :
-000000 (24.4kbps O 6.25Mbps)
-0000 (@/16000)
-00000000 (24.4kbps 00 81.9ms 0 21.0ms] 6.25Mbps 0 [0 320ns 0 81.9ms)
-200 RAMO O OO (Start/End/Current)

obooobooooboo «:

-0D00ooooobDoooooon
-j00o00doooo (ecoycogooooag

fooooog (reyoono
tbooboooogoo

-0D00ooobobooobooboob 30b0boo0obooono
-0D00ooooboobooboobobobooboong
-0Do0goooooboooooon

-0D00 RrRAMODOOO

fpcs(O00DCOO00O0DOOOO0OOOUOObODObOOOnO):
4000000000 1e0000000D0O0O00ODO0ODO

O 113RrRsPIO0OOOoOoonog

Address 15 8 | 7

$YFF600 RSPI MODULE CONFIGURATION REGISTER (RSMCR)
$YFF602 RSP1 GLOBAL TEST (RSTEST)

$YFF604 RSP1 INTERRUPT LEVEL (RSILR) | RSP1 INTERRUPT VECTOR (RSIVR)
$YFF606 RSP1 RAM BASE ADDRESS (RSRBAR)
$YFFG0B- Reserved

$YFF60E

$YFF610 RRSSPPII PDI/_{\IT AA SDS IIR?EI\E:MTEII\:)L ((RRSSP[)ADRF?)/ PORT SP DATA (RSPDR)
$YFF612 RSP1 CONTROL REGISTER O (RSCRO)
$YFF614 RSPI CONTROL REGISTER 1 (RSCR1)
$YFF616 RSP1 CONTROL REGISTER 2 (RSCR2)
$YFF618 RSP1 CONTROL REGISTER 3 (RSCR3)
$YFF61A RSP1 COMMAND REGISTER (RSCMD)
$YFF61C RSP1 INDEX REGISTER O (RSIX0)
$YFF61E RSP1 INDEX REGISTER 1 (RSIX1)
$YFF620 RSPI INDEX REGISTER 2 (RSIX2)
$YFF622 RSP1 INDEX REGISTER 3 (RSIX3)
$YFF624 RSP1 INDEX REGISTER 4 (RSI1X4)
$YFF626 RSP1 INDEX REGISTER 5 (RSIX5)
$YFF628 RSP1 STATUS REGISTER (RSSR)
$YFF62A RSPI BCC REGISTER 0 (RSBCO)
$YFF62C RSP1 BCC REGISTER 1 (RSBC1)
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O 113RSPIDOOOODOOO

Address 15 8 7 0
$YFF62E RSP1 DATA SHIFT REGISTER (RSSFT)
$YFF630 RSP1 LOCAL TEST REGISTER (RSLTST)
$YFF632- Reserved
$YFF636
RPCS PIN ASSIGNMENT (RSCSPAR)/
$YFF638 RPCS DATA DIRECTION (RSCSDDR) RPCS PORT DATA (RSCSPDR)
$YFFG3A- Reserved
$YFF63E

Y=M11100ODOOOMO SLIMCROOOODOO (MM)ODOOOODODOOODO MCUuODOO
YO $fOOOOOOOOOOOOOoOMOOOOOOoOooooooooooooooooo
mMBOOOOoOooooooboboooooMmbobobobo1bobobooooooobo
go

goboobogobobooboboooboboobobo RSP O0DDOOO0DDOOO0ODDOO0ODORSPI
000000000 (RSbDR) O RPCSO OO OOODOODO (RSCSDOR) D MOODOOOOODOOOOODO

O 114RSPIODOODOO

Pin Mode 170 Pin Function
Master 1 Serial Data Input to RSPI
RMISO
Slave 0 Serial Data Output from RSPI
Master 0 Serial Data Output from RSPI
RMOSI
Slave | Serial Data Input to RSPI
RSPI Pins RSCK Master 0 Clock Output from RSPI
Slave 1 Clock Input to RSPI
s Master 0 Frame Indication Output
R
Slave | Slave Select
Master 0 Chip Select Output
RPCS[3:0]
Slave 170 General 1/0

g8.1.1 oo

googorRsPIOO0ooooboooooboooooobooooboobooboobboooDOoDo

oboooooboooogorsPIOO00oooooOoooobOooooboobooDobbOOoDOoDo
oboobooboobooobobooooobooRrRsPIDOOOODOOOOD sPIDODOODODO
oOoooooOooosPi/QsPIDOOOOOOOoOoOoOoooonogoog

g§.1.1.1 0o oboooon

RSPI DODOUODOOOODOODOOOOOOOOOOODOODOOOOOODOOODbOOObObOODO
RSPIDOOO0OO0OO0OOODOOO0OOODOODOOO0OOODOOODOO0DOO0DbLOOD OO0 OoOOoOODbOoo
goooboobooooboobooobooobobooboobooboboobd RAMODOO0
ooooo/s/0000000D0COO0O0ODOOOODOOOODDOOO

g.1.1.2 OO oouoogng

gdodooooooooooooooooboobbbobbooooobouooouoououoooo
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0(Sck)DDOOOO0000O

8§.1.1.3 000 /7000000000

RSPIOORSPI RAMO DO OOOODOODOOO8OOO (OO )oboOowoOobh (oo H)ooo
ooooooobo/s/00000boooogoobon

g.1.1.4 0J0dogcruoododoooooon
guoogguod

RSPI DOOO0O0ODOOO0OO0OODOOOOOOODOOOOODOOOOOOODLDObOOODOOoDOOOOD
gobooobooobooobuoobooboboobbooobobooboobooobooobboo
oobooo0obOoOooooO0obOoO0OoDbOoO0oDbOoOobOoOObOboOooOoO wspyoooooooooo
ooooOoOoOooDOoOoOoooooOoo(ws)ooooooooo

g.1.1.5 bbb ogogn

ooooboobobob20 s12sckKOooobooboboooboobooboboboobooooboon
RSPIOODOOSPIOODOOOOODOO

8.1.2 RSPI RAMUO O OO U OO OO
8.1.2.1 RSPI UJ 0O I RAM

RSPID 30720000000 RMMODODOODO0ODOOODORMMODDOORAMODODOODO
ooooooboooooboooooo MMbOOOODODOOOD (DODOObOODODbDO)HO
0O00o00O0b0bO0bO0o0ob0O0ob0ob0O0O0DOOobDOOo0OODO 330 MC68HC(9)16Y5/916Y6 O RSPI

RAMOOOOODODODOOOOOOOOODOOO0ObOO0bO0ORMMODOCPUOODODODODOODO
goooboobooboobooboobuoobobbo0o rRrMObOo cruobooboboobon
goORSPIODOOODOOODODOO

googcpud 20000000000 RSPIRAMOODOO0ODOODDOODODOCPUDO RSPIDODO
goooboOoRSPI RAMODODOODOODODOOOORSPIDODODODOODOODOCPUODOO
gooobooobooboobocciobooboobobooboobgoooRrRSMIDODOODOn
gooobooogon

RSPI RAMODOOOOODOOUOOOOOCO0OOOOO0ODOOOOO0ODOOOOODOOOODOVsthy O
googboooboobobooboobobobooboobo

CPU Addr. Big(Little) IMB Addr. offset

000(001) | _001(000) | $xx0002A <« RSBAR pointing address
002(003) 003(002) $XX002 1
oo O01.RSPI O 4kBytes 0 SRAM
(3072 Bytes) 00000000000
OOMC68HC(9)16Y5/
BEE(BFF) | BFF(BFE) | $XXBFE Y 916v6 DL DOO RSPI
CO0(CO1) | COL(C00) | $XXC00 A n oo D 3072BytesH 00O DD
(1024 Bytes) Joooo
2.$XX 0 RSRBAR OO OO
FFE(FFE) | FEF(FFE) | $XXFFEY 0000000
-~ gy —=

0 33RSPIRAMODOOOOOOO
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g.l.2.2 0ddibouobooouooood

RSPIOOORSPI RAMOOOODO /00000000000 OOOOODOOOODOODOOOO 20
ooooooboo0ooobDOoboOoOoOoRsSP RAMOODODO /7000DO0OOODODOODOODO
goooboooboobogo 2000000

Uoo0db0g120000000000000 RSPIO RSPI RAMO DO 30720000000000
gobooboooboobooobooboooboooboboobbooboboobboobon
gooobgoobobooboobooboboobooboobobon 4d400bobooboo
O0O000O0OO0O00DOOOoOO0 (CURT/CIRR) DO OOODOOOODOO CcRUOODOOOODOOOO
gobogoobgooboobogoobogoobooboooboobobooboooboobbooobbon
goo

oooooooooooboooobon ds0b0ooog

RSP |=——— s RS P | e
RAM %0 RAM
STAR $0 STAR
——»
«—] RMISO ENDR
STAT
ENDR
STAT
RMOSI
ENDT ENDT
$BFF $BFH
1\ RAM size=3072Bytes
Device-1 Device-2
master slave

O3@RSPIDO0ODOOODOOOOO(ODDODOODOODOOO

RSPI RSP |=———
RAM %0 RAM
STAT,STAR $0
STAT,STAR
RMOSI
4_
\_’
RMISO —
ENDT,ENDR
STAT = Start Transmit Pointer ENDT,ENDR
$BFFl ENDT=END Transmit Pointer $BFH
STAR= Start Receive Pointer
Device-1 ENDR=END ReceivePointer Device-2
master RMOSI=Master-Out/Slave-In Pin slave

RMISO=Master-In/Slave-Out Pin
O34bRSPIDOODOODODOOOO(DOO0ODOOOOOOO
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8.1.2.3 RSPI RAMU OO UOOOOODOO

RSPIOORSPI RAMO OO /0000000 ODOOOOODOODOOOOODOOOcCPUDOOOODO
gooobooboobooboobooobgogRrRsPIoboobobooboobooboboobon
gobooobooobooboobbooobooboobbooobobooboobboooboooboboo
gobogoobooboooboobooboooboobobooboooboobbooobbon
goooboobooboboobooboobobooboobon

g§.1.2.4 00000 ooon

oboooboooooboobobogogoRSPIRAMODODOOOOODOCRUODODOODOODO
oboooobooboooboooooobooooboobooboo BCCO O eOODODODOODO
gooboobooboobooo

obooobooooboobooogbOoRrSPI O OOD0O0ODOOOODOOOODODOODODO
goooboooboobobobooboooboobooboobooboobUobobooboOoOooRsSP OO
gooob 40000000000D0OO0DOODOOOOMUDODODODODOODORAMOODOODOO
gooooo _voooboobobooobooobo

MCU1 MCU2
dual port
CPU CPU parallel bus shared CPU parallel bus CPU
RAM

(DoobOobooooooboobo

MCU1 (RSPIOODOODOOODOOOO MCU2
RSPI RSPI
""" SPI serial bus T

CPU
shard </I '\> shard | CPY
RAM I~ L— RAM

O3BRSPIDOODOOOOOO RAM

g.1.3 0o uobouonnd

gooRSPIDODOO0OD1I0D00D000DOODOODOODOODObOOObDOORSPIOOOONO
googoobobooboodboobooobobo 20boobooboobOoboobOoobo
goooboobooboooobooboob

8.1.3.1 OO0 oooououoood

gbooobgoobooboooo SPI/QSPIDDDDDDDDDDDDDDDDDD@DDDDD
goooboobooobooboobooboobobooboob 1booboobobobooboon
gobooboobooboobooboobgoobobooboobo
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gbooobooboboboboboRSAIODODOODOOOODOODOSAIODODOODOODOO0
gobooobooobooboooboooboooboobooboboooboobboooobobon
gobobbooobooobooobbooobbooobooooboobboooobboon
googobooboooobobooboobobbobooboooobuobooooboboobo
goobo1l10b0o0o0obooobooboobooboobgooboboobooboboboboobOoon
goboobooobooboboobboobooboooobooboooboobobooooboboon
goooogoo

8.1.4 000000000000 (000DO00OOO
00o0o)

0oooboobobobobooobogoUooRSPI DOOODOODOO0ODOODDODDOODOODOO

goooooooooooboooboooddddoooooooobobobobbobbbobobooboooog
gododooooooboboboooboooboboboboboboddooooooooooobobobobooboobobon
gogoooooo

g.1.5 b oouoogn

RSPICOOD0OOO0OD0OO0ODOO0O0OO 2000000000000000DO1DOD00DO0ODODOODO
goooboo 2000000000000 0O000DO0O0DO0OODO0ODbDO0ObDOobObOObDO0ODbDOn
gooobooobooboboooboobo
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gooobooobgoooobboobooboobobobooboobuoobobboobooboon
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gooOgRSPI RAMDODOODODOODOODODOOODOOODOODOODODOOODOODOO0
gbooobooboobooboobooboooon
_BCCOhOopobOobOoobOoOoboboboOobOoOobOobObOobOoOobOoobOoobOoboobOoobo
RSSOODOUOODDOODOOODLO0ODODOODbDO0ODO0ODODORSP RAMODODDODOODO
googboogeRsSPIOo0OsbgnooooooboonoooboooboobobooobooDg

g.1.5.2 0o ooouogn
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obooboobooooboboooooboooobooboobOoboboOooDobOoO0OOgRsSPl RAMO
ggoobbobooooobobuooooobboooobbooboobobbobooobbbbooobn
gooobooobooboboboobouooboobuoobooboobcrvoDbobDoobog RSPIOO
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ooOoRSPIOODOOODODOOO/000000O00D00DOODOODOODOODODOY/OODO
gobooobooooboobobooboooboboobboobooobooboobbooobOon
obooOooOobOooRrRsPIOOODOOOO/0O0D0O0OODODOODODO
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RSPIOOOQMO QSPIODDODDOODOODLO0DbOO0ODO0bOO0o0bo0obOo400b0DO
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goooboobooboobboobooboobobboOobooRSPIODDOOobDOoOopPCcSsOOnDOn
googobooobooobooood

210



MC68HC(9)16Y5/916Y6_TSJPDF Rev:1.1
Aug. 2000
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RAMODOUODOOUODOODOODOODOODOOO (p1s-p) 00O obOobbOoOobooboooon
ooooo 4000 (p3-DO)OPCSOOODOOODOODOOO40000D0DOODODOODODODOO
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CSFIN=1000000D0RSPIDODODODODOODOODODODDOODDOODOODOOPESO
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reserved for

<

command
transfer

Data <

RSIX0
RSIX1
RSIX2
RSIX3

7 $0
$2

$A

$12

\_$1A

(STAT

(ENDT

STAR

ENDR

$FFE

RSPI-1
(Master)

RSCMD
RSCR3[ ]

STAT

ENDT

STAR

ENDR

RAM

Opcode

CR3-NEW

STAT-NEW

ENDT-NEW

STAR-NEW

ENDR-NEW|

Transmit through
MOSI Line

CR3-OLD

STAT-OLD

ENDT-OLD

STAR-OLD

ENDR-OLD

WR.Data

WR.Data

RD.Data

RD.Data

Receive through
MISO

//,___,<
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Systen Clock | Required [_)ivision Value of BAUD Actual SCK Frequency
Frequency Ratio

4 0 6.25 MHz

8 1 3.13 MHz

12 2 2.08 MHz

25 MHz 16 3 1.56 MHz

32 7 781 kHz

64 15 391 kHz

1024 255 24 4 kHz
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Systen Clock | Required D_ivision Value of BAUD Base Clock Frequency | Actual SCK Frequency
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8 0 25.0 MHz 3.13 MHz

16 1 12.5 MHz 1.56 MHz

24 2 8.33 MHz 1.04 MHz

25 MHz 32 3 6.25 MHz 781 kHz
64 7 3.13 MHz 391 kHz
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BCCM— OO OODOOO0obOOoOoDbOon

BCCMO OOOUODOOOOODO (BCO)ODOOoOODO/s/00DCOOUOODBCCOOODOOOO
gbooobogRsSPIODOOoOogRSPIOBCCMDODOODOODOOOODOODOOOO

0 19BCCMUODOODOO

BCCM ooo

00 Block check code (BCC) mechanism is disabled.
01 LPC is enabled for BCC.

10 CRC (inverted) is enabled for BCC.

11 CRC (non-inverted) is enabled for BCC.
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RSCR2—RSPID OO OOOOODODOO 2 $YFF616
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
BCCP NF | NOT SKEW DTL
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RESET:
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
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BCCP Bit (RSCR2 Bit Position)

BCCP3 (15)

BCCP2 (14)

BCCP1 (13)

BCCPO (12)

BCC Generator Bit Position

X15-12

X11-8

16 Bit Mode (SIZE=1)

D15-12

D118

MSB First
(LITL=0)

Data Bit 8 Bit Mode

Even*

Di5-12

D11-8

(S1ZE=0,56

Position L=0)

Odd*

D7.4

D3-0

8 Bit Mode (SIZE=0, SGL=1)

D15-12 D74

D11-8 D3-0

BCC Generator Bit Position

X3-0

X7-4

16 Bit Mode (SIZE=1)

D15-12

D118
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O O O 0 O
O g g g g
O O O 0 O
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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0 122ADDRM OO OODOO

ADDRM oono

Only a slave who has a chip address number equal to the address

00 designated by the SLVADR field is selected. (Sole select mode)

Slave who have a chip address number less or equal to the address

01 designated by the SLVADR field are selected. (LE select mode)

Slave who have a chip address number greater than the address

10 designated by the SLVADR field are selected. (GT select mode)

11 All slaves are selected. (All select mode)
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googogosswoobooobOobooboooobooob seLobopoboboooboobbbon
gooobooboobooboobgoRsSPIOOOODOODOOnO

012500000

Mode Pin ?IaveSelect _Pin S.S. Addr_. S.S. /_\ddr. S.S.
Function Multl_Data F_rame Slngle D. E Mul_tl D. F_ Slngle D. E
SSM=0, SGL=0 SSM=0, SGL=1| SSM=1, SGL=0 |[SSM=1, SGL=1
Word Size 8/16 bit . - -
Big/Little Endian Big/Little - - -
Full/Half Duplex 3-4/2-3 wire 4/3 wire - -
Data START&END point Transmit/Receive - - -
Wrap around T/R Sync. T/R Unsync. T/R Sync. T/R Unsync.
Programmable Delay Time Yes - - -
Control Mode Master/Slave P - .
Mastership Static - Dynamic -
ss input sensitivity Edge/Level Edge - -
Chip Select w/ PCS No Yes No .
Pattern Generating/Capturing Yes(Max. 2.5Mbps) No - -
Fractional Bit Data Store/Discard Discard Store/Discard Discard
Wired OR output Yes - - -
Handshake with ACK Yes (String) Yes (Word) | Yes (String) Yes (Word)
Frame Size Check Bits in String |Bits in Word|Bits in String|Bits in Word
BCC (16 bit) LPC, CRC - - -
Re-try Yes - . -
Receive Data MultiSampling (Max. 2.5Mbps) Yes . - -
SCK Skew Yes - - -
Command Transfer No - Yes -
Chip Addressing No . Yes -
Data Indexing No . Yes -
Auto Multi-Master Arbitration No - Yes -
Master Mode Fault Yes(on RMISO/@) . Yes (on MISO) -

ACK :00Ooogono

LPC :0D00O0O0OO0ODOODO

CRC :0000DOOOOO (CRC-CCITTNTU-T)
Word :80 000000000 160000000
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Address 15 8 | 7 0
$YFFCOO MCCI MODULE CONFIGURATION REGISTER (MMCR)

$YFFC02 MCCI TEST REGISTER (MTEST)

$YFFCO4 SCI INTERRUPT REGISTER (ILSCI) SCI INTERRUPT VECTOR REGISTER (MIVR)
$YFFCO6 SP1 INTERRUPT REGISTER (ILSPI) NOT USED

$YFFCO8 NOT USED PORTMC PIN ASSIGNMENT REGISTER (PMCPAR)
$YFFCOA NOT USED PORTMC DATA DIRECTION REGISTER (DDRMC)
$YFFCOC NOT USED PORT DATA REGISTER (PORTMC)
$YFFCOE NOT USED MCCI PORT PIN STATE REGISTER(PORTMCP)
$YFFC18 SCIA CONTROL REGISTER O (SCCROA)

$YFFC1A SCIA CONTROL REGISTER 1 (SCCR1A)

$YFFC1C SCIA STATUS REGISTER (SCSRA)

$YFFCLE SCIA DATA REGISTER (SCDRA)

$YFFC28 SCIB CONTROL REGISTER O (SCCROB)

$YFFC2A SCIB CONTROL REGISTER 1 (SCCR1B)

$YFFC2C SCIB STATUS REGISTER (SCSRB)

$YFFC2E SCIB DATA REGISTER (SCDRB)

$YFFC38 SP1 CONTROL REGISTER (SPCR)

$YFFC3A NOT USED

$YFFC3C SP1 STATUS REGISTER (SPSR)

$YFFC3E SP1 DATA REGISTER (SPDR)
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$YFF802 NOT USED
$YFF804 ARRAY BASE ADDRESS REGISTER HIGH (ROM1BAH)
$YFF806 ARRAY BASE ADDRESS REGISTER LOW (ROM1BAL)
$YFF808 ROM SIGNATURE HIGH REGISTER (R1SIGHI)
$YFF80A ROM SIGNATURE LOW REGISTER (R1SIGLO)
$YFF80C NOT USED
$YFF80E NOT USED
$YFF810 ROM BOOTSTRAP WORD O (ROM1BSO)
$YFF812 ROM BOOTSTRAP WORD 1 (ROM1BS1)
$YFF814 ROM BOOTSTRAP WORD 2 (ROM1BS2)
$YFF816 ROM BOOTSTRAP WORD 3 (ROM1BS3)
$YFF818

O NOT USED
$YFF81E
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013sMRM2O000000000000000000D0004KODOOODOODOOO

Address | 15 8 | 7 0
$YFF820 MASKED ROM MODULE CONFIGURATION REGISTER(MRM2CR)
$YFF822 NOT USED
$YFF824 ARRAY BASE ADDRESS REGISTER HIGH (ROM2BAH)
$YFF826 ARRAY BASE ADDRESS REGISTER LOW (ROM2BAL)
$YFF828 ROM SIGNATURE HIGH REGISTER (R2SIGHI)
$YFF82A ROM SIGNATURE LOW REGISTER (R2SIGLO)
$YFF82C NOT USED
$YFF82E NOT USED
$YFF830 ROM BOOTSTRAP WORD 0 (ROM2BS0)
$YFF832 ROM BOOTSTRAP WORD 1 (ROM2BS1)
$YFF834 ROM BOOTSTRAP WORD 2 (ROM2BS2)
$YFF836 ROM BOOTSTRAP WORD 3 (ROM3BS3)
$YFF838

O NOT USED
$YFF83E

01B4MRM3IOODOOODOOOOOOODODOOOOODOOO32kKO0OOoonooooDoo

Address | 15 8 |7 0
$YFF840 MASKED ROM MODULE CONFIGURATION REGISTER(MRM3CR)
$YFF842 NOT USED
$YFF844 ARRAY BASE ADDRESS REGISTER HIGH (ROM3BAH)
$YFF846 ARRAY BASE ADDRESS REGISTER LOW (ROM3BAL)
$YFF848 ROM SIGNATURE HIGH REGISTER (R3SIGHI)
SYFF84A ROM SIGNATURE LOW REGISTER (R3SIGLO)
$YFF84C NOT USED
SYFF84E NOT USED
$YFF850 ROM BOOTSTRAP WORD O (ROM3BSO)
$YFF852 ROM BOOTSTRAP WORD 1 (ROM3BS1)
$YFF854 ROM BOOTSTRAP WORD 2 (ROM3BS2)
$YFF856 ROM BOOTSTRAP WORD 3 (ROM3BS3)
$YFF858

O NOT USED
$YFF85E

0oo0M1moooooMO suivCcROODODOOOOoDOoOooOomMMODODOODOOOOO
00000 DO s$FO000D0O0O0O0ODOOMODOOOOODOOOOODOOOOOO
gooooomMBOOOooobDOoOoboooboooooMobooboobooboo
goooooobooobon
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10.1 OO

gowMuDRMOODOD lI6KODOODODOOOODODORMODDOOD16OO00ODODODOOODOODOOO
goboobooboooboobbooobboobboooboobboobobooboobbOoobobOon
gobooooboobooboboobooboboobboooboooboobobooboooobOon
goboooooboobboooboooboobobboobob 20b0b00b000bO0ODbDOnOMRM
gobooboooboobob20ob0o0bOoboo4b0bobobobo0obob0o0obobDoobOobDon
gooooon

KO0 ODODO0O0O0ODbO0bOobboOobeKOODbOoDO 2KO0Oobhoobooooooooba
gbo k000000 oooobooobobooboboobobooboobobooobobon
goboooobooboooboooboobbooboboboboobbooboobbobobOon
goboooboobooboobboRrRMODODOODODOOODOODLDOOODOODOODODOO
goooboooboobobooboobobooboobooboboobooborRMOOD OO
gogbooooboobooobboobobooboooboooboobbooboobboobon
goooboobooboboobooboobobRrROMODOODOODODDODODOODOO

MM OOOODOODOOO0OOoobobooobooboobobooboobobooobooobooo
goooboooboobobboobuooboboobooboobobooboocrPuleobon
goboooboobooboobbooboooboooovvy DOo0ODLOOO0ODOO0ODOODODOO
goooobogooboobooobobooobooobooobooboobbobobooobbon
gooobo vMOODOO0oDOOO0OOOODOOO0OOOO0ODOOOOOOOO0ODbOO0ODbOobObOODLO0ODbDOn
groMOobDoooDooDooOoO

MO ODOooooooooooobooooboooboobooboobobobobooboobooobo
googobooorMobbooboooboobOobDbOO0ObDOOMMCRED EMUL ODODODODOODOO
gbooobooobooooboobooobooobon
gboogboobobbobooboobooobobooboobooboonb rRMOOODOO
goboogobgoobooboooboooboobbooobooobooboooboboobboobon
gooboogooogoooobobooboobobooobbooboobboooboobbooooon
oOoOoocse[:0j0Ccoooooo0oooo0obDOooUooooUoDooOoOoDOoD rROM OO
ooooooboooobooooDooboooOoOobD MRMCRO ASPCOODODOODODOODOODO
gogbooogobooobooboboobboobooboobooboooodoboobooobon
000000000 so00000 s00007 OO OODOOOOODOODCSE[1:0]O0DOOOODOOOO
gobogooboooboooboobooobobuooooooboobuooobooboobboo
goooboobooooboomobbobooboboboobogmsbooooboooobon
oOo0oDoOoOoOoOoosumbDOoOoOo0oDoOoOoOOoDoOoOoOoDOcsE:oobobO AsOooonboooono
oboooboobooorRMOOOODOOMMCRO WAITOODOOOODOOOODODOOODODO
goo00oooobog orAckoooooono

10.2 000 RMODOOOONO

g0 0000oobooooooooooobobooOoMMOobo RIMODODOOODOODO
gobooboooboobooooboo

MRMICR— O OO RMIOOOOOOOOOO0OOO0OOOOOOOO0O0e6KOOOO $YFF800
MRM2CR— O OO ROM2O0OUOOOOOOOO0O0OOOOOO0OOO0OO0OOOMKOOOO $YFF820
MRM3ICR— O OO ROMIOOUOOODOOOOO0OOODOOOOOOOO0OOO32kK0000 $YFF840

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| STOP | NOT USED | BOOT | LOCK | EMUL | ASPC WAIT NOT USED

RESET:

* 0 0 USER  USER * USER USER 0 0 0 0 0 0

SPEC  SPEC SPEC SPEC

gstopO00D0OOO0OOO ADI4OEMULOOODOOODO (AD10-AD13)O

STob—O0Q00OoOoogn
oOo00obOoRMDOODODOODOODOOOODOODOODOODODDOODOODO
gooooboboo
iorRoMO0bDoooOonDoOog
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l0b0o00boooboboobo b0 booboobobooboobooboboobOoon
googoobgn
gLock boobgooboobgooboobooLreck ogooobooboobboboboooboobo
oot obooooooooDoDoboobobobDbDbDbo
LOCKO ASPCO OO WAITODOOODOROMBALD OO ROMBAHO O O D O 0O 0 O O O UASPCUROMBALD
gbO0O ROMBAHO STOPLO ODOODOO0OOODOODO

EwL—oooobobooboobobo
0O0O0obOORrROMOD
i1gstoPO0oobooobovMmMoboobgooboobonoo
OEMLODO0OD0OOD0DOOOO0ODbOO0O A OO0 AR ODO0000DOooboemiLonDon
0000000O0bO0b00o0o0o0O0obO0obOOoDObDOOcsEL:0] booboooooboobooo
gooon
gsToP=00 ROMO O D OODOODODOOOOODOOO0ODO
OSTOP=0 DO O0ODOODOOODO0ODbO0ODbOObDOObDOoOeoOT=00OOOOODOODO
ob0oobOobooobooobg
OROM OOODOUODOODOUOOOODOODOODOODOCSE[L:0] ODOOODUOOOOODOobDObDOO
oboooboooboboboboooboobobooon

ASPC—ROMDO O OO0 OODOO0ODO
X0 OROMOOODOOOOO/000O00OOOODODOOO
X1 orRMOOOOOoOOooOOooooooooooo
gcrPule 0D 0000 DODbOO0OO0ODOObDOoObOOoDbOoASPCOD 00D OobOooooDOoboon
gbooobooboobobooboobobooboobooboboobuoobon

0 135ASPCOOOOODOOOO
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X1 0oooooo

WAIT—ODODOOoOOoOOooOoobooobono

OWAITO ROMO D OO RMMOOOOODOOOODOOOODODOOOODOODOMMMOODOODOOO
oboooboooooboooooooboo prAckoooooooooooooobooooooo
gbooobooboobooboooboboobuooboobobboobooboobooboon
gooobgboobooboboooboboobobooboooobuooooboobooon
gbooboobooobobooboboboobuooboobobboobooboobooboon
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O 1B6WAITOOODOOOOOO
WAIT[1:0] goooog

00 3

01 4

10 5

11 2
ROMIBAH—O OO DOOOOOOOOO0ODOO0O0OO00O0MKOOOODODOOOOOd SYFF804
ROMZBAH— O O OO OOUOOODOO0OOO0OOOO0OOoOOMKOOODODOoooooo $YFF824
ROMBBAH— O O OO OOOOOOO0O0O0O0O0000032kKO0000000000 $YFF844
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NOT USED ADDR | ADDR | ADDR | ADDR | ADDR | ADDR | ADDR | ADDR

23 22 21 20 19 18 17 16

RESET:
USER SPECIFIED(US)
gooooooooooboooooooooooooooooooooboooooboboooobooDbooo

O00OOOCOOOOOADDR[23:2000 00 ADDRISOOODOOODOODOOCPUlGO ROMOOODOO
ooooooooo

ROMIBAL— O OO DO UOOOOOOoOoDoOOoOoooooedKkoooooooooa $YFF806
ROMZBAL— O OO O OODOOOOO0OO0OOoOOOoOooodKkOoooooooooao $YFF826
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[0 [oJo[oJe oo oo o oo o]a][0]0]

RESET:

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ROMZBAL— O OO O OODOO0O0OOO0OO0oO0OoOoooo2kidooooooooad $YFF846
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADDR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15

RESET:

us 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

OROMBAHO OO ROMBALO OROMO OO OODODODOOODOODODOOODOODOOODOODO
SToP=1000 Lock=0O ODOOoOoooboooboobboooboobboobooboboboobo
000000000000 0OMDADDR[23:20]10 00 OCADDRISO O OO DO O O O 3080000 0 $F7FFFF
gboooboooboboooboooboobo

64AKOOOROMMOOODO 64KOOODOOOODDOOOODOOOODDOROMBALD OO O $0000
gooooooog
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ROMBS1[0:3]—ROMILO O OO ODOODODOODOOMKOOOODOODOODO
ROMBS2[0:3]—ROM2 0 00000000000 OEKOOODOOOODO

ROMBS3[0:3]—ROM3I O OO DO OO OODOODOO3RKOOOODOODOOO
15 14 13 12 11 10 9 8 7 6 5 4
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$YFF810-$YFF816
$YFF830-$YFF836

$YFF850-$YFF856
2 1 0

BOOTSTRAP VECTOR

RESET:
PROGRAMMED VALUE

ooooooobocbobooooobooboooooboooobobooocruoOooo
gboooboobgooobobooboobgoobooboobo4b0b0o0booboobon
gboooboobgoobooboooboboobuooboobobobooboobboboobon
OO0000OO00O0DCOO MeuD O OROMBSO O ROMBS3IO OO OO OOO D OO $000000 O $000006

googooboooog

10.2.1 OO oooon

Pl 000 DODODODODODODODO IMBODO OO $0000000 $000006 00D DD OOOOOOOOOOO
gdoddoooooooooobooobobobbbbboooooodooooooooooooon
goboobooobo0obobob0oboo0obo0oboobOoboOo0oDb RMMCR O BOOTO OO STOP DO O
gooooooboobobD rROMOODOOODOODOODDODOODOODODODDOODOODOO

gooobooobooboboooboobooboo

0137gooobooobgoobobo

rRoMOOOOOOOODOOO gooooooo muooooooooooo
ROMBSO $000000 Initial zK, SK, and PK!
ROMBS1 $000002 Initial PC
ROMBS2 $000004 Reset-Initial SP
ROMBS3 $000006 Initial 1Z

0010000 [15:12)=000000 [11:8)=2ZK 0000000 [7:4=SK000 0

000 [3:0=PKO 0O

0000 $00006 DOO0OOODOOORM DOODODOOOODOOOODODOOODODOOODO

ggoobbobooooobobbooooboo
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0110
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(MC68HCI16Y5)

gooobobooobooboobobobobooobooooboobooobDOoEePROMODODOODOO
leokK D ODOOoobooboooobuoobobboboooobooo
gooooboboobooboooobooboboooboooboobooobbooobboOon
gooobooobooboboobooboobooboobo
gob00O00EEPROM DD OOODODOOOOOOODODDOOODOOOOODObObOODODDbDOOn
goooboooboobooboboobooboobobboboooboobo
MC68HCO16YS D U DU U D 4KO D OO TPU-FLASH EEPROM DO D O ODO0ODOODDOODOODOO
00130 TPUOOODOO EEPROMDODODODOODODO

11.1 000

OO0O0O0O0OEPRMMOCDOODOOONCUDODOODOODOODODDOOOOODOSOO 200000
gboooboobooboooboobsobn kKOdboooooobD EEPROMODODDOODOODOODOO
500 32K000000000EEPRMMEDOODODDOODOO 32kO0000000O00O0O0O0O0OO0OO
gobooobooboobbooboooboobbobboobbooboboobboobboon
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gboogbdgEeEPRMODOODODOOOOODODOODO0OOODOODODOODO0ODOO0
gooobooobooboob mbOOoobOOobDOoO0ObO0oO0obOoOobOoDoOobOo0obO 2000000
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gobobogoboobbooobooobooobooobobbooboboooboboobboooo
0d0o0oOo0o00oOOoOo0U0OCoOoU00ODOoOo0OU0DOO /00000000 VegeeOOODOOOOO
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EEPROMO00D0O0DO0O0ODOO /000000000DO00DOODOOODOODOODOOODODOOODOO
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018800000 EEPROMIDOOOODOODOOODODODODOO32KO000000000

ADDRESS | 15 8 | 7 0
$YFF7CO FLASH EEPROM MODULE CONFIGURATION REGISTER (FEEIMCR)
$YFF7C2 FLASH EEPROM TEST REGISTER (FEELTST)

$YFF7C4 FLASH EEPROM BASE ADDRESS HIGH REGISTER (FEE1BAH)
$YFF7C6 FLASH EEPROM BASE ADDRESS LOW REGISTER (FEE1BAL)
$YFF7C8 FLASH EEPROM CONTROL REGISTER (FEELCTL)
SYFF7CA RESERVED

$YFF7CC RESERVED

SYFF7CE RESERVED

$YFF7D0 FLASH EEPROM BOOTSTRAP WORD 0 (FEE1BSO)
$YFF7D2 FLASH EEPROM BOOTSTRAP WORD 1 (FEE1BS1)
$YFF7D4 FLASH EEPROM BOOTSTRAP WORD 2 (FEE1BS2)
$YFF7D6 FLASH EEPROM BOOTSTRAP WORD 3 (FEE1BS3)
$YFF7D8 RESERVED

$YFF7DA RESERVED

$YFF7DC RESERVED

$YFF7DE RESERVED

YO M111O0OooooMO SsLiMCROODOOOOOOMMOOODODOODOODOODDOOO

013900000 EEPROM2 000000000 0ODOOOOOOODOO32KO00000O00O00OO0

ADDRESS | 15 8|7 0
SYFFTEQ FLASH EEPROM WODULE CONFIGURATION REGISTER (FEEZICR)
SYFFTE2 FLASH EEPRON TEST REGISTER (FEE2TST)

$YFFTE4 FLASH EEPROM BASE ADDRESS HIGH REGISTER (FEEZBAH)
SYFFTEG FLASH EEPRON BASE ADDRESS LOW REGISTER (FEE2BAL)
$YFF7ES FLASH EEPROM CONTROL REGISTER (FEE2CTL)
SYFFTEA RESERVED

$YFFTEC RESERVED

SYFFTEE RESERVED

$YFFTFO FLASH EEPROM BOOTSTRAP WORD 0 (FEE2BSO)
SYFFTF2 FLASH EEPROM BOOTSTRAP WORD 1 (FEE2BS1)
$YFFTF4 FLASH EEPROM BOOTSTRAP WORD 2 (FEE2BS2)
SYFFTF6 FLASH EEPROM BOOTSTRAP WORD 3 (FEE2BS3)
SYFFTF8 RESERVED

SYFFTFA RESERVED

SYFFTFC RESERVED

SYFFTFE RESERVED

YO M111O0OoOoOoOoMO SsLiMCROODOOOOOOMMOOODOOODOOODOODODDOO
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14000000 EEPROMIDOIOODODOODOODODODODOO32KO00000000O00

ADDRESS | 15 8 | 7 0
$YFF800 FLASH EEPROM MODULE CONFIGURATION REGISTER (FEE3MCR)
$YFF802 FLASH EEPROM TEST REGISTER (FEE3TST)

$YFF804 FLASH EEPROM BASE ADDRESS HIGH REGISTER (FEE3BAH)
$YFF806 FLASH EEPROM BASE ADDRESS LOW REGISTER (FEE3BAL)
$YFF808 FLASH EEPROM CONTROL REGISTER (FEE3CTL)
$YFF80A RESERVED

$YFF80C RESERVED

$YFF80E RESERVED

$YFF810 FLASH EEPROM BOOTSTRAP WORD 0 (FEE3BSO)
$YFF812 FLASH EEPROM BOOTSTRAP WORD 1 (FEE3BS1)
$YFF814 FLASH EEPROM BOOTSTRAP WORD 2 (FEE3BS2)
$YFF816 FLASH EEPROM BOOTSTRAP WORD 3 (FEE3BS3)
$YFF818 RESERVED

$YFF81A RESERVED

$YFF81C RESERVED

$SYFF81E RESERVED

YO M111O0OooooMO SsLiMCROODOOOOOOMMOOODODOODOODOODDOOO

014100000 EEPROMADOOO0OODOOOOODOODOOOOODOO32KO00000O00O0OO0

ADDRESS | 15 8|7 0
$YFF820 FLASH EEPROM WODULE CONFIGURATION REGISTER (FEEANCR)
$YFF822 FLASH EEPRON TEST REGISTER (FEEATST)

$YFF824 FLASH EEPROM BASE ADDRESS HIGH REGISTER (FEE4BAH)
$YFF826 FLASH EEPRON BASE ADDRESS LOW REGISTER (FEE4BAL)
$YFF828 FLASH EEPROM CONTROL REGISTER (FEEACTL)
$YFF82A RESERVED

$YFFB2C RESERVED

$YFF82E RESERVED

$YFF830 FLASH EEPROM BOOTSTRAP WORD 0 (FEE4BSO)
$YFF832 FLASH EEPROM BOOTSTRAP WORD 1 (FEE4BS1)
$YFF834 FLASH EEPROM BOOTSTRAP WORD 2 (FEE4BS2)
$YFF836 FLASH EEPRON BOOTSTRAP WORD 3 (FEE4BS3)
$YFF838 RESERVED

$YFF83A RESERVED

$YFF8C RESERVED

$YFF83E RESERVED

YO M111O0OoOoOoOoMO SsLiMCROODOOOOOOMMOOODOOODOOODOODODDOO
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O

014200000 EEPROMSODO000OD0O0OOO0O0DOO0ODOODOOO0O32KkO00000000000

ADDRESS | 15 8 | 7 0
$YFF840 FLASH EEPROM MODULE CONFIGURATION REGISTER (FEESMCR)
$YFF842 FLASH EEPROM TEST REGISTER (FEESTST)

$YFF844 FLASH EEPROM BASE ADDRESS HIGH REGISTER (FEE5BAH)
$YFF846 FLASH EEPROM BASE ADDRESS LOW REGISTER (FEESBAL)
$YFF848 FLASH EEPROM CONTROL REGISTER (FEE5CTL)
SYFF84A RESERVED

$YFF84C RESERVED

SYFF84E RESERVED

$YFF850 FLASH EEPROM BOOTSTRAP WORD 0 (FEE5BSO)
$YFF852 FLASH EEPROM BOOTSTRAP WORD 1 (FEE5BS1)
$YFF854 FLASH EEPROM BOOTSTRAP WORD 2 (FEE5BS2)
$YFF856 FLASH EEPROM BOOTSTRAP WORD 3 (FEE5BS3)
$YFF858 RESERVED

$YFF85A RESERVED

$YFF85C RESERVED

$YFF85E RESERVED

YO M111OOooooMO SsLiMCROODOOOOOOMMOOODODOODOODOODDOOO

11.2 0000 EEPROMO OO DOOOOOOOO

oooOobgEPRMODOOODODOOODOOODOODODODOODOODOOODOODbDOODbDODOO0
OOFEEMCRID OO DUOODUODOOFREETSTTN 2 DO OD0DO0O0DOO0DOOOOODOOO0DODO FEEBAH O
FEEBALLD O DO ODUODOUOODOODOFREECTLOD 500000000000 DOO0O0DbO0ObOObOO0ODO
gboboob40000000000ODOO0ODOOEEPROMODODODOODOODOODOODOODOO
gobogooooboobooboboobooboobo

gbooobuoboobbooboobuooboboobo0obUO0oEeEEPROMDOODODDOODOODOO
gogboooobooboooboooboobooobooboobDbooboboobboobOon
gobooboooboooboooboobboobbooboobbooboobboboboOon
gooobooboobooboobooboobuooobobboEeEPRMODOODOODODODOODOO
goobobooobooboobooboboboooobobooboobooboboobobobobo
gogboooobooboooobboobooboooboobooobooboboobboobOon
goooboobooboooboboboobuoobooobOoo EeEPROMDOOCDODOODOO
goooogoo

gboodbEPRMMODODOOODOOODOO0ODOODODODOODOODOODODOODLO0ODOn
goboobobobbooboobgEeEPROMODODDOODOODOOODOODODOODOODOO0
gobogooboobgoobboooboooboobboobooobooboobboobbon
goooboobobobobboobooboboobo0obob0b0b0O0DOREENCRD LOCKD OO
gooobo0obo0obobboOobooOoDb FEEMCGRO STOPOODOODOODODODOODOODOO
goboboooboobgooboboobooobooboobooboon

11.3 00000 EEPROM OO O O

gobooobooobooooobooobbbEePRM DOODDDOODOOOOOODODDOOD
gobooobobogooboobooboboobooboobboobuooobobobbooobooob
gbooooboobooboooooobooboskiobooboooooo 22k00000000000
00 0O0ODOADDR[23:20] 0 ADDRIO OO OO OODOOOOODOCOOOODOCPULIE O $080000 O $F7FFFF
gboopoboobooobooboboooboobobbOoEePRMOODOODOOOODOODOODO
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gbooboboooboobooboboboobooboobobbooboobon
goooobobooboboobboobooobooboooboooboobDboobbooo
gooobobooobooboboobooboboobobooboobobooboboboobOon
goboooboooboobbooobbooboooboooboobboobboobbooobOoo
gooobooboboobooboobooboobobooboboboobooboboboboobo
goooboobooboboobooboobobbooboobo
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U 146HDUODOO0 EEPROMIDUODODOODOOODO0DODOOODOO0OMKOODDOOODOODO

ADDRESS | 15 8 | 7 0
$YFF780 HD FLASH EEPROM MODULE CONFIGURATION REGISTER (HDFIMCR)
$YFF782 HD FLASH EEPROM TEST REGISTER (HDF1TST)
$YFF784 HD FLASH EEPROM BASE ADDRESS HIGH REGISTER (HDF1BAH)
$YFF786 HD FLASH EEPROM BASE ADDRESS LOW REGISTER (HDF1BAL)
$YFF788 HD FLASH EEPROM CONTROL REGISTER (HDF1CTL)
SYFF78A RESERVED

$YFF78C RESERVED

SYFF78E RESERVED

$YFF790 HD FLASH EEPROM BOOTSTRAP WORD O (HDF1BSO)
$YFF792 HD FLASH EEPROM BOOTSTRAP WORD 1 (HDF1BS1)
$YFF794 HD FLASH EEPROM BOOTSTRAP WORD 2 (HDF1BS2)
$YFF796 HD FLASH EEPROM BOOTSTRAP WORD 3 (HDF1BS3)
$YFF798 RESERVED

SYFF79A RESERVED

$YFF79C RESERVED

SYFF79E RESERVED

SYFF7AO RESERVED

SYFF7A2 RESERVED

SYFF7A4 RESERVED

SYFF7A6 RESERVED

SYFF7A8 RESERVED

SYFF7AA RESERVED

SYFF7AC RESERVED

SYFF7AE RESERVED

$YFF7BO RESERVED

$YFF7B2 RESERVED

$YFF7B4 RESERVED

$YFF7B6 RESERVED

$YFF7B8 RESERVED

$YFF7BA RESERVED

$YFF7BC RESERVED

$YFF7BE RESERVED
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$YFF7CO HD FLASH EEPROM MODULE CONFIGURATION REGISTER (HDF2MCR)
$YFF7C2 HD FLASH EEPROM TEST REGISTER (HDF2TST)
$YFF7C4 HD FLASH EEPROM BASE ADDRESS HIGH REGISTER (HDF2BAH)
$YFF7C6 HD FLASH EEPROM BASE ADDRESS LOW REGISTER (HDF2BAL)
$YFF7C8 HD FLASH EEPROM CONTROL REGISTER (HDF2CTL)
SYFF7CA RESERVED

$YFF7CC RESERVED

SYFF7CE RESERVED

$YFF7D0 HD FLASH EEPROM BOOTSTRAP WORD O (HDF2BSO)
$YFF7D2 HD FLASH EEPROM BOOTSTRAP WORD 1 (HDF2BS1)
$YFF7D4 HD FLASH EEPROM BOOTSTRAP WORD 2 (HDF2BS2)
$YFF7D6 HD FLASH EEPROM BOOTSTRAP WORD 3 (HDF2BS3)
$YFF7D8 RESERVED

$YFF7DA RESERVED

$YFF7DC RESERVED

$YFF7DE RESERVED
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SYFF7E4 RESERVED
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SYFF7F2 RESERVED

SYFF7F4 RESERVED

SYFF7F6 RESERVED

SYFF7F8 RESERVED

SYFF7FA RESERVED

SYFF7FC RESERVED

SYFF7FE RESERVED
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ADDRESS | 15 8 | 7 0
$YFF800 HD FLASH EEPROM MODULE CONFIGURATION REGISTER (HDF3MCR)
$YFF802 HD FLASH EEPROM TEST REGISTER (HDF3TST)
$YFF804 HD FLASH EEPROM BASE ADDRESS HIGH REGISTER (HDF3BAH)
$YFF806 HD FLASH EEPROM BASE ADDRESS LOW REGISTER (HDF3BAL)
$YFF808 HD FLASH EEPROM CONTROL REGISTER (HDF3CTL)
$YFF80A RESERVED

$YFF80C RESERVED

$YFF80E RESERVED

$YFF810 HD FLASH EEPROM BOOTSTRAP WORD O (HDF3BSO)
$YFF812 HD FLASH EEPROM BOOTSTRAP WORD 1 (HDF3BS1)
$YFF814 HD FLASH EEPROM BOOTSTRAP WORD 2 (HDF3BS2)
$YFF816 HD FLASH EEPROM BOOTSTRAP WORD 3 (HDF3BS3)
$YFF818 RESERVED

$YFF81A RESERVED

$YFF81C RESERVED

$SYFF81E RESERVED

$YFF820 RESERVED

$YFF822 RESERVED
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$YFF834 RESERVED

$YFF836 RESERVED

$YFF838 RESERVED

$YFF83A RESERVED

$YFF83C RESERVED

$YFF83E RESERVED
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gileodonono
Num Rating Symbol Value Unit
1 |Supply Voltagel: 2 Voo -03t0+6.5 v
2 |Input Voltagel 235 A -03t0+6.5 v
3 Instantaneous Maximum Current | o5 mA
Single pin limit (applies to all pins)t % 6 7 D
Operating Maximum Current
Digital Input Disruptive Current® 5 6.7
4 | — 500 to + 500 HA
VneGceLamp =—0.3V D
VeoscLavp = Vpp + 0.3V
Operating Temperature Range
MC68HC16Y5 C Suffix T toT,
MC68HC916Y5 C Suffix —40to +85
MC68HC916Y6 C Suffix
5 LR °C
Operating Temperature Range
MC68HC16Y5 VSuffix T toT,
MC68HC916Y5 VSuffix —40to + 105
MC68HC916Y6 VSuffix
6 | Storage Temperature Range TStg —55to0 + 150 °C

NOTES:

1. Permanent damage can occur if maximum ratings are exceeded. Exposure to voltages or currents in ex-
cess of recommended values affects device reliability. Device modules may not operate normally while be-
ing exposed to electrical extremes.

2. Although sections of the device contain circuitry to protect against damage from high static voltages or elec-
trical fields, take normal precautions to avoid exposure to voltages higher than maximum-rated voltages.

3. All functional non-supply pins are internally clamped to Vgs. All functional pins except EXTAL and XFC are
internally clamped to Vpp.

4. Input must be current limited to the value specified. To determine the value of the required current-limiting
resistor, calculate resistance values for positive and negative clamp voltages, then use the larger of the two
values.

5. Power supply must maintain regulation within operating Vpp range during instantaneous and operating
maximum current condition.

6. This parameter is periodically sampled rather than 100% tested.

7. Total input current for all digital input-only and all digital input/output pins must not exceed 10mA. Exceed-

ing this limit can cause disruption of normal operation.
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Num Characteristic Symbol Value Unit
MC68HC916Y5
1 Thermal Resistance MC68HC916Y6 26
Plastic 160-Pin Surface Mount Oia °CIW
MC68HC16Y5 37

The average chip-junction temperature (TJ) in C can be obtained from:

Ty =Ta+(Ppx0;,)
where:

Ta= Ambient Temperature, °C

1)

0O;,= Package Thermal Resistance, Junction-to-Ambient, °C/W

Pp=Pint *+Piio

P\n7= lpp % Vpp, Watts — Chip Internal Power

P\,0= Power Dissipation on Input and Output Pins — User Determined

For most applications P, < Py and can be neglected. An approximate relationship between Py and T,

(if Pjjo is neglected) is:
Pp = K+(T;+273°C)
Solving equations 1 and 2 for K gives:

K = Py x (T, +273°C) + @y, x P’

)

@)

where K is a constant pertaining to the particular part. K can be determined from equation (3) by measuring
Pp (at equilibrium) for a known T . Using this value of K, the values of Pp and T; can be obtained by solving

equations (1) and (2) iteratively for any value of Tx.
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(45VdC < (VDD and VDDSYN O< 525VdC, VSS =0 VdC, TA = TL to TH)
Num Characteristic Symbol Min Max Unit
1 |PLL Reference Frequency Range fref 3.2 8.0 MHz
System Frequency(MC68HC916Y5/916Y6)
Fast On-Chip PLL System Frequency 3.2 25.0 MHz
External Clock Operation 3.2 25.0
2 f
System Frequency(MC68HC16Y5) e
Fast On-Chip PLL System Frequency (fref)/128 25.0 MHz
External Clock Operation dc 25.0
3 |PLL Startup Timel: 234 toon — 50 ms
4 |PLL Lock Timel' 345 o — 20 ms
5 |Limp Mode Clock Frequency® fr 0.1 f _max/2 MHz
imp sys
CLKOUT Stability*- 34 7
6 |Short term (5 s interval) c -0.5 0.5 %
Long term (500 ps interval) stab —0.05 0.05

NOTES:

1. This parameter is periodically sampled rather than 100% tested.

2. Parameter measured from the time Vpp and Vppgyy are valid to release.

3. Assumes that a low-leakage external filter capacitor with value of 0.1uF is attached to the XFC pin. Total external
resistance from the XFC pin due to external leakage sources must be greater than 15MQ to guarantee this spec-
ification.

4. Proper layout procedures must be followed to achieve the specifications.

5. Assumes that stable Vppgyy is applied, and that the crystal oscillator is stable. Lock time is measured from the
time Vpp and Vppsyn valid to release. This specification also applies to the period required for PLL lock after
changing the W and Y frequency control bits in the synthesizer control register(SYNCR) while the PLL is running,
and to the period required for the clock to lock after LPSTOP.

6. Determined by the initial control voltage applied to the on-chip VCO.

7. Stability is the average deviation from the programmed frequency measured over the specified interval at max-
imum fgys. Measurements are made with the device powered by filtered supplies and clocked by a stable exter-
nal clock signal. Noise injected into the PLL circuitry via Vppgyyn and Vgg and variation in crystal oscillator
frequency increase the Cg,y, percentage for a given interval.
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(4.5vdc < (Vpp and Vo, 0<5.25Vde, Vg = 0Vde, T, =T to T )
Num Characteristic Symbol Min Max Unit
45 5.25
0 | Supply Voltage Vop (Voomin) | (Vppmax) \%
1 |Input High Voltage Viy 0.7 (Vpp) | Vpp +0.3
2 |Input Low Voltage Vi Vgs—0.3 | 0.2 (Vpp)
3 |Input Hysteresis 12 Viys 0.5 —
Input Leakage Current?
4 Vin = Vpp Of Vgg All input-only pins except ADC pins N —2.5 25 KA
High Impedance (Off-State) Leakage Current? .
5 Vin = Vpp or Vss Al input/output pins loz 2:5 2:5 HA
6 |CMOS Output High Voltage?® Iy = —10.0 pAGroup 1, 2 pins Vou | Vpp-0.2 — v
CMOS Output Low Voltage?
7 loL = 10.0 uA Group 1, 2 pins VoL - 02 v
8 |Output High Voltage 23 I, = 0.8 mA Group 1, 2 pins Vou | Vpp-0.8 — v
Output Low Voltage?
9 loL=1.6 mA Group 1 pins Vv — 0.4 Vv
loL =5.3mA Group 2 pins oL — 0.4
loL =12 mA Group 3 pins — 0.4
Mode Select Pull-up Current®
10 Vin = V”_ IMSP —_— -120 UA
Vin= Vi -15 —
MC68HC16Y5 Vpp Supply Current
Run® | — 230 mA
LPSTOP, crystal, VCO Off (STSLIM = 0) bD — 5 mA
LPSTOP, external clock input frequency = maximum fgyg — 10 mA
MC68HC916Y5 Vpp Supply Current
1 Run® | — 300 mA
LPSTOP, crystal, VCO Off (STSLIM = 0) bb — 5 mA
LPSTOP, external clock input frequency = maximum fgyq — 10 mA
MC68HC916Y6 Vpp Supply Current
Run® | — 270 mA
LPSTOP, crystal, VCO Off (STSLIM = 0) bD — 5 mA
LPSTOP, external clock input frequency = maximum fgyg — 10 mA
12 | Clock Synthesizer Operating Voltage VppsyN 4.5 5.25 \Y
Vbpsyn Supply Current®
13 VCO on, maximum fg,s: Fast reference mode (6MHz) | — 3 mA
LPSTOP, VCO off (STSLIM = 0), 6MHz crystal DDSYN — 1 mA
Vpp powered down, 6MHz crystal — 3 mA
RAM Standby Voltage®
Normal mode*®(Vppmin < Vpp < Vppmax) 0.0 Vbb
14 11 _ Vsp \
Standby mode™(Vpp =0V) 3.0 Vppmax
Power down status negation (PDS flag) — 3.5
RAM Standby Current
15 Normal RAM operation: Vpp >Vgg — 0.2 V | — 50 HA
Transient condition: Vgg —0.2V 2Vpp 2Vgg+ 0.5V SB — 2 mA
Standby operation: Vpp <Vgg +0.5V — 200 pA
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(4.5vdec < (Vppand V.., 0<5.25Vdc, V= 0Vde, T, =T toT,))
Num Characteristic Symbol Min Max Unit
MC68HC16Y5 Power Dissipation® Pp — 1210 mw
16 |MC68HC916Y5 Power Dissipation® Pp — 1575 mw
MC68HC916Y6 Power Dissipation® Pp — 1420 mw
Input Capacitance?:8 . 10
17 All input-only pins except ADC pins CiN pF
. . — 20
All input/output pins
Load Capacitance?
Group 1 1/O pins, half load — 45
Group 1 /O pins, full load — 20
18 Group 2 /0O pins, half load CL — 50 pF
Group 2 /O pins, full load — 100
Group 3 I/O Pins — 100
Group 4 1/0O Pins — 130
NOTES:

1.Parameter applies to the following pins:
Port A/B: A[15:8]/AD[15:8]/PA[7:0], A[7:0]//AD[7:0]/PB[7:0]
Port C: A[23]/ECLK/PCI[7], A[18:16]/PC[2:0]
Port D: CSA/PD7, CSB/PD6, CSC/PD5, DTACK/PD4, FREEZE/QOUT/FASTREF/CSE1/PD3,
BKPT/DSCLK/CSEO/PD2, IPIPE1/DSI/PD1, IPIPEO/DSO/PDO
Port E: FC[1:0]/PE[6:5], CLKOUT/PE4,SIZE/PE3, AS/PE2, DS/RD/PE1, R/W/WR/PEO
Port F: IRQ[7:2]/PF[7:2], IRQ[X]/BERR/PF1, ALE/PFO
Port G/H: D[15:8]/PG[7:0], D[7:0)/PH[7:0]
Port QA: PQA[7:5)/AN[59:57],PQA4/AN56/ETRIG2,PQA3/AN55/ETRIG1,PQA[2:0//AN[54:52]/MA[2:0]
Port QB: PQB[7:4)/AN[51:48],PQB3/AN3/ANZ,PQB2/AN2/ANY,PQB1/AN1/ANX,PQBO/ANO/ANW
Port CT: CTD22,CTD20,CTD[18:14],CTD[8:3]
Port CS: ACS[2:0)/PCS[2:0]
Port MC: TXDA/PMC7,RXDA/PMC6,TXDB/PMC5,RXDB/PMC4, SS/PMC3,SCK/PMC2,MOSI/PMC1, MIS
Port SP: RSS/PSP7,RSCK/PSP6,RMOSI/PSP5,RMISO/PSP4, RPCS[3:0]/PSP[3:0]
Other: T2CLK,TP[15:0],CTM2C, EBR/TSC, RESET
2. Input/Output Pins:
Group 1 (Full and Half Load Capability):
Port E: CLKOUT/PE4
Group 2 (Full and Half Load Capability):
Port SP: RSS/PSP7,RSCK/PSP6,RMOSI/PSP5,RMISO/PSP4, RPCS[3:0]/PSP[3:0]
Group 3(Full Load Capability):
Port A/B: A[15:8]/AD[15:8]/PA[7:0], A[7:0)/AD[7:0])/PB[7:0]
Port C: A[23]/ECLK/PC[7], A[18:16]/PC[2:0]
Port D: CSA/PD7, CSB/PD6, CSC/PD5, DTACK/PD4, FREEZE/QOUT/FASTREF/CSE1/PD3,
BKPT/DSCLK/CSEO/PD2, IPIPE1/DSI/PD1, IPIPEO/DSO/PDO
Port E: FC[1:0]/PE[6:5],SIZE/PE3, AS/PE2, DS/RD/PE1, R/IW/WR/PEO
Port F: IRQ[7:2)/PF[7:2], IRQ[X]/BERR/PF1, ALE/PFO
Port G/H: D[15:8])/PG[7:0], D[7:0)/PH[7:0]

O/PMCO

Port QA: PQA[7:5])/AN[59:57],PQA4/ANS6/ETRIG2,PQA3/ANS5/ETRIG1,PQA[2:0)/AN[54:52])/MA[2:0]

Port CT: CTD22,CTD20,CTD[18:14],CTD[8:3]

Port MC: TXDA/PMC7,RXDA/PMC6,TXDB/PMC5,RXDB/PMC4, SS/PMC3,SCK/PMC2,MOSI/PMC1, MISO/PMCO

Port SP: RPCS[3:0]/PSP[3:0]
Other: TP[15:0]
Group 4 (Open Drain): RESET
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Output Pins:
Group 3(Full Load Capability):
Port CS: ACS[2:0]/PCS[2:0]
Other: CPWM[13:9]

. Use of an active pulldown device is recommended.

. Total operating current is the sum of the appropriate Ipp Ippsyn and Is Values, plus Ippa

. Current measured with system clock frequency of 25.0MHz, all modules active.

. Power dissipation measured with system clock frequency of 25.0 MHz, all modules active. Power dissipation

can be calculated using the following expression:
Pp = Maximum Vpp (Ipp * Ippsyn + Isg) + Maximum Vppa(lppa)
Ipp includes supply currents for all device modules powered by Vpp pins.

. This parameter is periodically sampled rather than 100% tested.
. Vpp, Vppmin, Vppmax are defined as described below:

Vpp: a value of supply voltage actually applied to VDD pins
Vppmin: the lowest value of supply voltage within operating condition range (see No.0).
Vppmax: the highest value of supply voltage within operating condition range (see No.0).

10.In normal mode, RAM is readable/writable.
11.In standby mode, RAM array is protected.
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(4.5Vdc < (Vpp and V., 0<5.25Vdc, V =0Vde, T, =T, to TH)1
Num Characteristic Symbol Min Max Unit
" Frequency of Operation, Fast Reference (6 MHz crystal®>, ROM 0 ) | frsT 0.46 25.0 MHz
Frequency of Operation, Fast Reference (6 MHz crystal?, FLASHO ) | frsT 3.2 25.0 MHz
1 Clock Period teye 40 — ns
1A |ECLK Period tecyc 8tcyc 16tcyc ns
1B |External Clock Input Period® tyeyc 40 — ns
2,3 |[Clock Pulse Width tcw 0.5ty =5 — ns
2A, 3A | ECLK Pulse Width tecw 4tcyc 8tcyc ns
2B, 3B | External Clock Input High/Low Time® txcHL 0.5teyc — ns
4,5 |[CLKOUT Rise and Fall Time ter — 5 ns
4A, 5A |Rise and Fall Time (All outputs except CLKOUT) t — 8 ns
4B, 5B | External Clock Input Rise and Fall Time txcrf — 5 ns
6 | Clock High to ADDR, FC, SIZE, R/W Valid teHay 0 28 ns
7 Clock High to ADDR, Data, FC, SIZE, R/W High Impedance tcHAZX 0 0.5tcyc ns
8 Clock High to ADDR, FC, SIZE Invalid® tcHAzZn 0 — ns
9 Clock Low to AS, DS, CS, RD, WR Asserted teisa 2 22 ns
9A | AS to DS or CS Asserted (Read)® tsTsa -15 15 ns
o[RS e eTRe ) i | | # |m
11 | ADDR, FC, SIZE Valid to AS, CS, DS RD, WR Asserted tavsa 10 — ns
12 | Clock Low to AS, DS, CS RD, WR Negated teLsn 2 22 ns
13 AS, DS, CS, RD, WR Negated to ADDR, FC, SIZE Invalid . 10 B s
(Address Hold)* SNAI
14 | AS, CS (STRB = 0) Width Asserted® tswa | (0.66+ws)tcyc — ns
14A | DS, CS (STRB = 1) RD, WR Width Asserted (Read or Write)21° tswaw | (Ws —0.5)tcyc — ns
15 |AS, DS, CS, RD, WR Width Negated® tsn 0.5tcyc — ns
16 | Clock High to AS, DS, R/W, RD, WR, SIZE, ALE High Impedance tensz — 0.5tcyc ns
17 | AS, DS, CS Negated to R/W Invalid tSNRN 10 — ns
18 | Clock High to R/W High (Read) teHRH 0 22 ns
20 |Clock High to R/W Low (Write) teHRL 0 22 ns
21 |R/W High to AS, CS, RD, WR Asserted (Read) tRAAA 10 — ns
22 |R/W Low to DS, CS, RD, WR Asserted (Write) trASA 15 — ns
23 Clock High to Data Out Valid (Write) tcHpO — 0.5teyc ns
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(4.5Vdc < (Vppand V., 0<5.25Vdc, V=0 Vdc, T, =T to T
Num Characteristic Symbol Min Max Unit
24 | Data Out Valid to Negating Edge of AS, CS, RD, WR (Write) tcHpo 10 — ns
25 |DS, CS, WR Negated to Data Out Invalid (Data Out Hold) tsnpol 5 — ns
26 | Data Out Valid to DS, CS Asserted (Write)1? tchpo 10 — ns
27 Data In Valid to Clock Low (Data Setup) toicL 10 — ns
27A | Late BERR Asserted to Clock Low (Setup Time)!! tgELCL 15 — ns
27B | Late BERR Hold Timel! tLBEH 15 — ns
28 | AS, DS Negated to DTACK, BERR Negated tSNDN 0 0.5tcyc ns
29 |DS, CS Negated to Data In Invalid (Data In Hold)!2 tsnpI 0 — ns
29A | DS, CS, RD Negated to Data In High Impedance (Read, IDLE = 0)12| tsupio — lteye ns
29B | DS, CS, RD Negated to Data In High Impedance (Read, IDLE = 1)*?| tsypi1 — 2teyc ns
30 |CLKOUT Low to Data In Invalid (Data In Hold)? tcLpl 15 — ns
30A | CLKOUT Low to Data In High Impedance (IDLE = 0)12 tcLoHo 10 teye ns
30B | CLKOUT Low to Data In High Impedance (IDLE = 1)12 tcLDH1 15 2 teye ns
31 |DTACK Asserted to Data In Valid!! tpADI — 0.8tcyc ns
32 |AS, CS Asserted to DTACK Asserted.8: 20 tsapT | WS—1igye | Ws—05)cyc-5 | ns
46 | R/W Width Asserted (Write or Read Cycle)® trwa | (1.5 + ws)tcyc — ns
47A Input Setup Time ¢ 15 . ns
EBR, DTACK, BERR!! AIST
478 Inrl)zué:,olldeﬂgz, BERR tAIHT 15 - ns
48 | DTACK Asserted to BERR or late BERR Asserted!?: 13 tbaBA — 0.5teyc ns
49 | IPIPEO High to RESET High tiHRH 0.5tcyc — ns
50 |IPIPEO High to Mode Select Impedance tiumz — Steyc ns
51 | RESET High to IPIPEO Valid* trHIV — 0.5tcyc ns
53 | Data Out Hold from Clock High tbocH 0 — ns
54 | Clock High to Data Out High Impedance tcHDH — 0.5tcyc ns
55 R/W Asserted to Data Bus Impedance Change tRADC 0.5teyc — ns
56 |RESET Pulse Width tHrRPW 512tcyc — ns
66 | ADDR, FC, SIZE, R/W Valid to ALE Low (Setup)'’ tavaL 10 — ns
69 Clock Low to I_Data Out High Impedance (Show Cycle), Only if the N 5 05t ns
Next Cycle is a Read Cycle CHDOZ cyc
70A | Clock High to Beginning Data Bus Driven (Show Cycle) tscHDD 0 0.5tcyc ns
71 | Data Setup Time to Clock Low (Show Cycle) tscLps -3 — ns
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(4.5Vdc < (Vpp and V¢, 0<5.25Vdc, Vo =0 Vdc, T, =T to T,

Num Characteristic Symbol Min Max Unit
72 Data Hold from Clock Low (Show Cycle) tscLDH 5 — ns
73 | BKPT Input Setup Time teksT 5 — ns
74 | BKPT Input Hold Time tekuT 15 — ns
75 | Mode Select Setup Time tvss 20tcyc — ns
76 | Mode Select Hold Time tMsH 0 — ns
77 | RESET Assertion Timel4 trsTA Atcyc — ns
78 | RESET Rise Timel® 16 trsTR — 190tcyc ns
79 |RESET Low and IPIPEO Low to Mode Select Drive tRILM 0 — ns
80 |Data-In Valid to CLKOUT Low (Data Setup, Read)!’ tploL 10 — ns
81 |Clock High to Address, FC, SIZE, R/W Valid®’ tCHAVM 0 37 ns
82 |Clock High to ALE Asserted!’ tCHAA 0 25 ns
83 | ALE Asserted to AddressValid'’ tAAAV -10 10 ns
84 |Clock Low to ALE Negated’ tCLAN 0 20 ns
85 | ALE Negated to AD[15:0] Invalid!’ tANAI 5 — ns
86 |ALE Negated to AD[15:0] High Impedance (Read)!’ tANAZ 5 0.5 teyc ns
87 | Clock High to AD[15:0] Invalid’ tcHAI 0 — ns
88 | Clock High to Address High Impedance (Read)’ tCHAZ 0 0.5tcyc ns
89 | AD[15:0] High Impedance to DS, RD Asserted (Read)’ tAZDA 10 — ns
90 |ALE Negated to DS, RD, WR Asserted!’ tANDA 0.5tcyc — ns
91 |Minimum ALE Assertion Period!’ tALA | 0.5 teye— 10 — ns
92 | DS, RD Asserted to Data-In Valid (Read)®1” tosDV 1 (0.33+ws-D)teye | ns
93 |Data-Out Valid to DS, WR Asserted (Write, Setup, SHEN = 0)*/ tOVDA 5 — ns
93A |Data-Out Valid to DS, WR Asserted (Write, Setup, SHEN = 1)¥7 | tpypal -10 10 ns
94 | CS, DS, WR Negated to Data-Out Invalid (Write, Hold)’ toNDOI 8 — ns
95 | Clock High to Data-Out Valid (Write, SHEN = 0)17 tCHDVO — 30 ns
95A | Clock Low to Data-Out Valid (Write, SHEN = 1)/ tcLpvi — 30 ns
96 | Clock High to Data-Out Invalid (Write, Hold) tCHDI 2 — ns
97 DS, CS,RD Negatedlt70 Data-In Invalid {ONDI| 0 . ns

(Data-In Hold, Read)

97A (D;Se,EI,DREE l;le(%?ged to Data-In High Impedance {ONDZ 0 0.25teyc ns
978 (D;Se,EI,DREE l;li?la;ted to Data-In High Impedance —_— 0 1.25teyc ns
08 DS Negategl to Dgta}-Out_ Valid (Sl?ow MUX, followed by another {ONDY . 2teye ns

bus cycle; see timing diagram)
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(4.5Vdc < (Vppand V., 0<5.25Vdc, V=0 Vdc, T, =T to T
Num Characteristic Symbol Min Max Unit
98A DS Negated t_o I_Data—_Out Valig (Show MUX, followed by an idle bus {ONDVI 20 . ns
cycle; see timing diagram)
9 | Datan Ho, Read) T oy |10 -
99A E:F;_e}zod’lJl'lrml:gvitg)Bata-ln High Impedance toLDz . 0.5tcyc+10 ns
99B (CF;‘e};od’UITDtEV\;T)Bata'In High Impedance toLpzI — 1.75tcyc ns
100 |CLKOUT High to Phase 1 Asserted!® tCHP1A 3 0.5tcyc+10 ns
101 |CLKOUT High to Phase 2 Asserted'® teHp2A 3 0.5tcyc+10 ns
102 |Phase 1 Valid to AS or DS Asserted'® tp1VSA 10 — ns
103 |Phase 2 Valid to AS or DS Negated® tpovsN 10 — ns
103A |Phase 2 Valid to CLKOUT High'® tpovsN 10 — ns
104 | AS or DS Asserted to Phase 1 Negated'® tSAPIN 10 — ns
105 | AS or DS Negated to Phase 2 Negated'® tsnP2N 10 — ns
105A | CLKOUT High to Phase 2 Negated'® tSNP2N 10 — ns
NOTES:

1.All AC timing is shown with respect to 20% and 70% Vpp levels unless otherwise noted.

2.Minimum system clock frequency is crystal frequency divided by 128, subject to specified limits.

3.Minimum external clock high and low times are based on a 50% duty cycle. The minimum
allowable tycy. period is reduced when the duty cycle of the external clock varies. The relationship between
external clock input duty cycle and minimum tyc, is expressed:

Minimum tyeyc period = minimum tyc / (50% — external clock input duty cycle tolerance).
To achieve maximum operating frequency(fsys) while using an external clock input, adjust clock input duty cyclt to obtain a 50%
duty cycle on CLKOUT.

4.For non-multiplexed operation, applies to ADDR[23:0], FC[1:0], SIZE, and R/W; for multiplexed operation,
applies only to ADDR[23:16], FC[1:0], SIZE, and R/W.

5.Specification 9A is the worst-case skew between AS and DS or CS. The amount of skew depends on the
relative loading of these signals. When loads are kept within specified limits, skew will not cause AS and
DS to fall outside the limits shown in specification 9.

8.Number of wait states = ws. When fast termination is used (2-clock bus) ws =0. For 3-clock bus, ws = 1.

9. If multiple chip selects are used, CS width negated (specification 15) applies to the time from the negation of a heavily loaded chip
select to the assertion of a lightly loaded chip select. The CS width negated specification between multiple chip selects does not
apply to chip selects being used for synchronous ECLK cycles.

10. Specification 26 is valid only for 3-clock or more bus cycles. Specification 26 does not apply to 2-clock bus cycles.

11. If the setup time (specification 47A) requirements are satisfied, the DTACK low to data setup time (specification 31) and DTACK
low to BERR low setup time (specification 48) can be ignored. The data must only satisfy the data-in to clock low setup time
(specification 27) for the following clock cycle. BERR must satisfy only the late BERR low to clock low setup time (specification
27A) and the late BERR hold time (specification 27B) for the following clock cycle.

12. These hold times are specified with respect to DS or CS on asynchronous reads or CLKOUT. The user is free to choose either
hold time.

13. In the absence of DTACK, BERR is an asynchronous input using the asynchronous setup time (specification 47A or 27A).

14. After external RESET negation is detected, a short transition period (approximately 2 tcyc) elapses, then the SLIM drives RESET

low for 512 teyc. During the transition period IPIPEO may be High or Low.

15. External assertion of the RESET input can overlap internally-generated resets. To insure that an external reset is recognized in

all cases, RESET must be asserted for at least 750 CLKOUT cycles.

16. External logic should pull RESET high during this period. If RESET is not High by the end of this period, the SLIM waits an

additional 180 tcyc.
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17. Multiplexed timing parameters are for 3-clock and greater bus cycle operation, with the exception of Emulation Mode bus
cycles.

18. Applies only to devices that include the CPU16. Eight pipeline states are multiplexed into IPIPE[1:0]. The multiplexed sig-
nals have two phases.

19. When ws=0, min value = 0.5 tcyc.

20. The WS is 1 up to.

01le5000000000000000O0O0O0O00OO
(4.5vdc < (Vpp and V 0<5.25Vdc, Vo= 0Vde, T, =T to T !

DDSYN
Num Characteristic Symbol Min Max Unit
BO |DSI Input Setup Time tbsisu 15 — ns
B1 |DSI Input Hold Time tosiH 10 — ns
B2 |DSCLK Setup Time tbscsu 18 — ns
B3 |DSCLK Hold Time tbscH 10 — ns
B4 |DSO Delay Time tbsop — 25 ns
B5 |DSCLK Cycle Time tbsceye 2teye — ns
B6 |CLKOUT High to FREEZE Asserted/Negated tFRZAN — 50 ns
B7 | CLKOUT High to IPIPE1/DSI High Impedance tirz — 50 ns
B8 gtznogl.el'l'(;ii%f;)to IPIPE1/DSI High Impedance e . 50 ns
B9 |DSCLK Low Time tbscLo Lteye — ns
B10 |IPIPE1/DSI High Impedance to FREEZE Asserted tosizEA 16 — ns
B11 (F:EEEQZGE(Sr?\?;ted to IPIPE1/DSI High Impedance feNDSID 16 . ns
NOTES:

1. All AC timing is shown with respect to 20% Vpp and 70% Vpp levels unless otherwise noted.
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(4.5Vdc < (Vpp and V., 0<5.25Vdc, Vg = 0Vde, T, =T to T )L
Num Characteristic Symbol Min Max Unit
El |ECLK Low to Address Valid? teap — Lteye ns
E2 |ECLK Low to Address Hold teAH 10 — ns
E3 |ECLK Low to CS Valid (CS Delay) tecsp — 3.5ty | Ns
E4 |ECLK Low to CS Hold tecsy 15 — ns
E5 |CS Negated Width tecsn 0.5tcyc — ns
E6 |Read Data Setup Time tEDSR 0.75tcyc — ns
E7 |Read Data Hold Time tEDHR 15 — ns
E8 |ECLK Low to Data High Impedance tepHZ — Lteye ns
E9 |CS Negated to Data Hold (Read) tecoH 0 — ns
E10 |CS Negated to Data High Impedance (Read) tecpz — Lteye ns
E11l |ECLK Low to Data Valid (Write) tepDW — 2teye ns
E12 |ECLK Low to Data Hold (Write) tEDHW 5 — ns
E13 |CS Negated to Data Hold (Write) tecuw 0 — ns
E14 |Address Access Time (Read)3 teacc Bteyc - ns
E15 |Chip-Select Access Time (Read)* teacs 4.5tcyc — ns
E16 |Address Setup Time teas 0.5ty — ns

NOTES:
1. All AC timing is shown with respect to V,4/V,,_levels unless otherwise noted.
2. When previous bus cycle is not an ECLK cycle, the address may be valid before ECLK goes low.
3. Address access time = tg¢yc — teap — teDsR-
4. Chip-select access time = tg¢yc — tecsp — tepsr-
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0 167ACSO0O0O0O0O0
(4.5vdc < (Vpp and Vo, 0<5.25Vde, Vg = 0Vde, T, =T to T )

Num Characteristic Symbol Min Max Unit

1 Clock Low to ACS asrt tcLsa 2.0 25.0 ns

2 Clock Low to ACS neg tcLsn 2.0 23.0 ns
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gi1e8ssPi0DOoggd
— — 1
(4.5Vdc < (Vpp and V.., )5.25Vdc, V= 0Vde, T, =T to T
Num Parameter Symbol Min Max Unit

0 | Operating Frequency
Master fop DC 1/4 System Clock Frequency
Slave DC 1/4 System Clock Frequency

1 | Cycle Time
Master tyeye 4 510 teye
Slave 4 — teye

2 | Enable Lead Time
Master tiead 2 — teye
Slave 2 — teye

3 | Enable Lag Time
Master(CPHA=1) tiag — 1/2 SCK
Master(CPHA=0) 2 — teye
Slave 2 — teye

4 | Clock (SCK) High or Low Time
Master tsw teye- 60 255 teye ns
Slave? toyes N — ns

5 | Sequential Transfer Delay
Master tg — — teye
Slave(Does Not Require Deselect) 13 — toye

6 | Data Setup Time (Inputs)
Master tsy 30 — ns
Slave 20 — ns

7 | Data Hold Time (Inputs)
Master thi 0 — ns
Slave 20 — ns

8 | Slave Access Time ta — 1 teye

9 [ Slave MISO Disable Time tais — 2 teye

10 | Data Valid (after SCK Edge)
Master ty — 50 ns
Slave — 50 ns

11 | Data Hold Time (Outputs)
Master tho 0 — ns
Slave 0 — ns

12 | Rise Time
Input ti — 2 us
Output tro — 30 ns

13 | Fall Time
Input ti — 2 ps
Output to — 30 ns

NOTE:

1. All AC timing is shown with respect to 20% Vpp and 70% Vpp levels unless otherwise noted.
2. For high time, n=External SCK rise, for low time, n=External SCK fall time.
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O 169RSPIOOOOO (Master)
(4.5Vdc < (Vppand V., )5.25Vdc, V= 0Vde, T, =T to T )
Skew Off Skew On
Num Function Symbol - - Unit
Min Max Min Max

0 System Operation Frequency fsys DC 25 DC 25 MHz

1 |RSE Setup Time trsu 12%tye + 25 12%tye + 25 ns

2 | RSE Hold Time trho 0 0 ns

3 |RSS Fall Time ts 30 -- 30 ns

4 |RSS Rise Time t 30 - 30 ns

5 |Slave Enable Lead Time tiead 2*teyc- 25 1024*tcyc 2*teyc - 25 1024%t¢yc ns

61 |Master Cycle Time tock 4 2048 4 2048 teye

71 | Slave Enable Lag Time tiag 4 2048 4 2048 toye

8 |RSCK Low Time tslow | 2*teyc - 30 | 1024% - 30 | 2*tgyc - 30 1024*ty-30 | ns

9 |RSCK High Time tshigh | 2*tcyc~ 30 | 1024*teye- 30 | 2*tcyc - 30 1024*ty-30 | ns
10 |RSCK Fall Time t 30 --- 30 ns
11 |RSCKRise Time t, 30 --- 30 ns
12%2 | Command Enable Setup Time tesu 2 1024 2 1024 teye
132 | Command Enable Hold Time teho 2%teye 1024%t.c 2%eye 1024*tcyc ns
14  |Input Data Setup Time tisu 30 30 - tci*SKEW/8 ns
15 |Input Data Hold Time tiho 0 tsck*SKEW/8 ns
17 |Output Data Valid Time ty 50 50 ns
18 |Output Data Hold Time tho 50 50 ns
19 |RSFIN Assertion Time tfin 10*cyc --- 10%teycHtsk*3/8 | ns
27 | MST bit Setup Time tmsu 0 0 ns
28 [ Output Port Enable Lead Time tolead 35 35 ns
29 |Output Port Enable Lag Time tolag 35 35 ns
30 |RSE Clear Lead Time tread 10*cyc 10%teycHtsk*3/8 | ns

NOTES:

1. teyc is the system clock period of Master RSPI.(= 1/fsys)
2. Valid only for Address Slave-Select Mode (SSM=1)
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(4.5vdc < (Vpp and Vo, 0<5.25Vdc, Vg = 0Vde, T, =T to T )
Skew Off Skew On
Num Function Symbol . . Unit
Min Max Min Max

0 | System Operation Frequency fsys DC 25 DC 25 MHz

1! |RSE Setup Time tsu 12 12 teye

22 | RSE Hold Time tho 0 thaud*2/8 ns

3 |RSS Fall Time te 1 1 ns

4 |RSS Rise Time t 1 1 ns

5 |Slave Enable Lead Time tiead 2*teyc- 25 2%ty - 25 ns

6 |Master Cycle Time tsck 4 4 toye

7 | Slave Enable Lag Time tiag 0 0 toye

8 | RSCK Low Time tsiow 50 50 ns

9 |RSCK High Time tshigh 50 50 ns
10 |RSCK Fall Time t 1 1 us
11 |RSCK Rise Time t, 1 1 us
12! | Command Enable Setup Time tesu 30 30 teye
13% | Command Enable Hold Time teho 0 0 ns
14 |Input Data Setup Time tisy 30 30 ns
15 |Input Data Hold Time tiho 0 0 ns
162 |Slave Select Lag Time tslag 25 25 + tpauq*2/8 | ns
172 | Output Data Valid Time t, 25 25 + tpauq*2/8 | ns
182 | Output Data Hold Time th 25 25 + tpauq*2/8 | ns
19% | RSFIN Assertion Time tin 10%¢yc - 1O*t°y°g tsek3/ | g
202 | RSS Noise (High) ten 20 20 + ty,q*2/8 | ns
212 | RSS Noise (Low) tea 20 20 + ty,q*2/8 | ns
222 |Valid RSS Negation tey 20 20 + tyq,q*2/8 ns
232 | MODF Window Lead Time tmflead 25 20 + tpauq*2/8 ns
24 | MODF Window Lag Time tmflag 0 --- 0 ns
251 | RSCK Don't Care Period tsg 10 10 teye
261 | Wait Time ta 10 10 toye

NOTES:

1.ty is the system clock period of Slave RSPL.(= 1/fss)
2. thaud is the cycle time of slave baud rate generator.
3.Valid only for Address Slave-Select Mode (SSM=1)
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Num Parameter Symbol Min Max Unit
1 |Analog Supply, with reference to Vasa Voba -0.3 6.5 \%
2 |Internal Digital Supply, with reference to Vgg Vopi -0.3 6.5 \%
3 [Reference Supply, with reference to VaL = -0.3 6.5 \%
4 |Vgqg Differential Voltage Vesi— Vssa -0.1 0.1 \%
5 |Vpp Differential Voltage Voo~ Vopa -6.5 6.5 \%
6 VREF Differential Voltage VRH - VRL -6.5 6.5 \%
7 Ve toVopa Differential Voltage Veu~ Voba -6.5 6.5 \%
8 Vi 10 Vgen Differential Voltage VaL " Vssa -6.5 6.5 \%

Disruptive Input Current! 2 3 4. 5 6.7
9 VNegcLamp =— 0.3V INA - 500 500 mA
VposcLamp = 8V

Positive Overvoltage Current
Coupling Ratio® > 6. 8

PQA 2000

PQB 2000

Negative Overvoltage Current
Coupling Ratiol > 6.8

1 PQA K 125 o o
PQB N 500
Maximum Input Current® 4 6

12 VNEGCLAMP =-0.3V |MA - 25 25 mA
VposcLamp =8V

NOTES:

1.Below disruptive current conditions, the channel being stressed has conversion values of $3FF for analog inputs
greater than Vg and $000 for values less than Vg . This assumes that Vg Vppa and Vi Vgga due to the
presence of the sample amplifier. Other channels are not affected by non-disruptive conditions.

2.Input signals with large slew rates or high frequency noise components cannot be converted accurately. These
signals also affect the conversion accuracy of other channels.

3.Exceeding limit may cause conversion error on stressed channels and on unstressed channels. Transitions
within the limit do not affect device reliability or cause permanent damage.

4.Input must be current limited to the value specified. To determine the value of the required current-limiting re-
sistor, calculate resistance values using positive and negative clamp values, then use the larger of the calcu-
lated values.

5.This parameter is periodically sampled rather 100% tested.

6.Condition applies to one pin at a time.

7.Determination of actual maximum disruptive input current, which can affect operation, is related to external sys-
tem component values.

8.Current coupling is the ratio of the current induced from overvoltage (positive or negative, through an external
series coupling resistor), divided by the current induced on adjacent pins. A voltage drop may occur across the
external source impedances of the adjacent pins, impacting conversions on these adjacent pins.
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(VSS| and VSSA = OVdC, FQCLK = 2.1 MHz, TA = TL to TH)
Num Parameter Symbol Min Max Unit
1
1 |Analog Supply Vopa 45 5.25 \%
2 |Internal Digital Supply1 Vobi 45 5.25 \%
3 VSS Differential Voltage VSSI - VSSA -1.0 1.0 mV
4 | Vpp Differential Voltage Voo ~ Vooa -1.0 1.0 \%
5 |Reference Voltage Low? Vo, Veea — Y
6 | Reference Voltage High2 Vey — Voba \%
7 | Vrer Differential Voltage® Vgy — VRL 4.5 5.25 v
8 | Mid-Analog Supply Voltage Vppal2 2.25 2.625 \%
9 |Input Voltage V\NDC Vssa Voba \Y
10 |Input High Voltage, PQA and PQB Viy 0.7 (VDDA) Vopa t 0.3 \%
11 |Input Low Voltage, PQA and PQB V. VSSA -03 0.2 (VDDA) \%
12 |Input Hysteresis* Vivs 0.5 — v
Output Low Voltage, PQA®
13 I, =5.3mA — 0.4
oL _ Vv \%
IOL =100 A oL — 0.2
Analog Supply Current
14 Normal Operation® | — 15.0 mA
Low-Power Stop DDA — 30.0 HA
15 | Reference Supply Current IREF — 150 HA
16 |Load Capacitance, PQA CL — 90 pF
Input Current, Channel Off’
17 PQA — 250
PQB lore — 150 nA
Total Input Capacitance®
PQA Not Sampling — 15
18 PQA Sampling — 20
PQB Not Sampling CIN — 10 pF
PQB Sampling — 15
NOTES:

1.Refers to operation over full temperature and frequency range.
2.To obtain full-scale, full-range results, Vgsa Vot Mnpc YkH Vbpa-
3.Accuracy tested and guaranteed at Vg — Vg = 4.5V - 5.25V

4.Parameter applies to the following pins:
Port A: PQA[7:0)/AN[59:58]/ETRIG[2:1]
Port B: PQBJ[7:0)/AN[3:0)/AN[51:48]/AN[Z:W]

5.0pen drain only.

6.Current measured at maximum system clock frequency with QADC active.

7.Maximum leakage occurs at maximum operating temperature. Current decreases by approximately one-half for

each 10 C decrease from maximum temperature.

8.This parameter is periodically sampled rather than 100% tested.
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0 173 QADCACOIODNODOOOOnOO
(4.5Vdc < (Vpp, and yppa) <5.25Vdc, Vgg =0 Vdc, To=T_to Ty)
Num Parameter Symbol Min Max Unit
1 | QADC Clock (QCLK) Frequency1 Focik 0.5 2.1 MHz
, | QADC Clock Duty Cycle? 3
High Phase Time (Tpg, < Tpsn) TpsH 500 — ns
QCLK
3 | Conversion Cycles? cc 18 32 cy-
cles
Conversion Time2*5
FQCLK =1 MH26
Min = CCW/IST = %00 18.0 32
4 Max = CCWI/IST = %11
FocLk = 2.083 MHz! 7 T .
Min = CCW/IST = %00 CONV 8.64 17.28 H
Max = CCW/IST = %11
5 |[Stop Mode Recovery Time Tsr — 10 us

NOTES:

1.Conversion characteristics vary with Foc  rate. Reduced conversion accuracy occurs at max Foc rate.
2.Duty cycle must be as close as possible to 75% to achieve optimum performance.

3.Minimum applies to 1.0 MHz operation.

4.Assumes that short input sample time has been selected (IST = 0).

5.Assumes that fgyg = 25 MHz.

6.Assumes Fqc k = 1 MHz, with clock prescaler values of:

QACRO: PSH = 9%10001, PSA = %1, PSL = %110)
CCW: BYP = %0

7.Assumes Fqc| = 2.083 MHz, with clock prescaler values of:

QACRO: PSH = 9%01000, PSA = %1, PSL = %010)
CCW: BYP = %0
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(4.5Vdc < (Vpp and yppa) <5.25Vdc, Vgs =0 Vdc, To=T_ to Ty
0.5 MHz < Fgck < 2.1 MHz, 2 clock input sample time))
Num Parameter Symbol Min Typ Max Unit
1 |Resolutiont 1 Count — 5 — mv
2 | Differential nonlinearity2 DNL — — 0.5 Counts
3 | Integral nonlinearity INL — — 15 Counts
Absolute error? 3 4
FocLk = 1 MHZ®
PQA — — +2.0
4 PQB — — +2.0
F = 2.083 MHz®
QCLK
POA AE . . +25 Counts
PQB — — +25
5 |Source impedance at input’ Rs — 20 — kQ

NOTES:

1At Vgy— VgL =5.12V, one count =5 mV.

2.This parameter is periodically sampled rather than 100% tested.

3.Absolute error includes 1/2 count (2.5 mV) of inherent quantization error and circuit (differential, integral, and
offset) error. Specification assumes that adequate low-pass filtering is present on analog input pins — capacitive
filter with 0.01 Fto 0.1 Fcapacitor between analog input and analog ground, typical source isolation impedance

of 20K..
4.Assumes fg 5 = 25 MHz.
5.Assumes clock prescaler values of:

QACRO: PSH = %10001, PSA = %1, PSL = %110)

CCW: BYP = %0
6.Assumes clock prescaler values of:

QACRO: PSH = %01000, PSA = %1, PSL = %010)

CCW: BYP = %0

7.Maximum source impedance is application-dependent. Error resulting from pin leakage depends on junction

leakage into the pin and on leakage due to charge-sharing with internal capacitance.

Error from junction leakage is a function of external source impedance and input leakage current. In the following
expression, expected error in result value due to junction leakage is expressed in voltage (Vey):

Verj = Rs X lopr

where Iggg is a function of operating temperature. (See Table 0 172, Note 7).

Charge-sharing leakage is a function of input source impedance, conversion rate, change in voltage between
successive conversions, and the size of the decoupling capacitor used. Error levels are best determined empir-
ically. In general, continuous conversion of the same channel may not be compatible with high source imped-

ance.
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DDSYN

Characteristic Symbol Min Max Unit
System operating frequecy foLk 0 25.0 MHz
Input pin frequecy?® feeNTR 0 fek/4 | MHz
Input pin low time! thINL 2.0/fc Lk — Hs
Input pin high time! toin 2.0/fc Lk — Hs
Clock pin to counter increment teine 4.5/fc ik | 6.5/fcik | Hs
Clock pin to new TBB value tpTRB 5.0/fcik | 7.0/fcik | Hs
Clock pin to COF set ($FFFF) tpcoF 4.5/fc k | 6.5/fck | Hs
Load pin to new counter value tpLoAD 2.5/fc k | 3.5/fcik | Hs
Pin to IN bit delay tpiNB 1.5/fc k | 2.5/fcLk | Ms
Flag to IMB interrupt request trirg 1.0ffc k | 1.0/fck | Ms
Counter resolution? tfcres — 2.0/fc k | Hs

Note:1. Value applies when using external clock.

2. Value applies when using internal clock. Minimum counter resolution depends on
prescaler divide ration selection.

O 176 DASMUODOODOO
(4.5Vdc < (Vpp and V., )<5.25Vdc, Vs = 0 Vdc, T =T, to Ty)

Characteristic Symbol Min Max Unit
System operating frequecy foLk 0 25.0 MHz
Input capture mode:(IPLM,IPM,IC):
Input pin low time thinL 2.0/fc k — us
Input pin high time tpINH 2.0/fcLk — ps
Input capture resolution® tRESCA — 2.0ffck | Hs
Pin to input capture delay tecaPT 2.5/fc Lk | 4.5/fcLk | Hs
Pin to FLAG set tPELAG 2.5/fc Lk | 4.5/fclk | Ms
Pin to IN bit delay tecaPT 1.5/fck | 2.5/fck | Hs
Output compare mode:(OC,OPWM):
OCT output pulse tocT 2.0/fcLk — ps
Compare resolution® trResCM — 2.0ffc k| Hs
TBB change to FLAG set trLaG 1.5/fc k | 1.5/fck | Ms
TBB change to pin change?® tcpIN 1.5/fc k | 1.5/fcik | Ms
Flag to IMB interrupt request? trirg 1.0/fc k | 1.0/fc ik | Hs

Note:1. Minimum resolution depends on counter and prescaler divide ratio selection.

2. Time given from when new value is stable on time base bus.
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(4.5vdc < (Vpp and V )<5.25Vdc, Ves =0 Vde, T,=T_ to Ty)
Characteristic Symbol Min Max Unit
System operating frequecy foLk 0 25.0 MHz
PWMSM output resolution® thwMmR — 2.0/fc k | us
PWMSM output pu|582 tpwmo 2'O/fCLK — Hus
t 3 3.5/ s
CPSM enable to output set PWMP4 CLK H
tpwmp 6.5/fcLk Hs
towmp® 3.5 4.5/f s
PWM enable to output set PWMP6 CLK ck | K
tPWMP 5'5/fCLK 6'5/fCLK us
Flag to IMB interrupt request? triro 1.0ffc k | 1.0/fck | Ms

Note:1. Minimum resolution depends on counter and prescaler divide ratio selection.

2. Excluding the case where the output in always zero.

3. With PWMSM enabled before enabling CPSM and DIV23=0.

4. With PWMSM enabled before enabling CPSM and DIV23=1.

5. With CPSM enabled before enabling PWMSM and DIV23=0.

6. With CPSM enabled before enabling PWMSM and DIV23=1.

335




MCB8HC(9)16Y 5/916Y 6_TSJPDF

- Flash EEPROM Module/TPU Flash EEPROM Module O O
[0 178 Flash EEPROM Module/TPU Flash EEPROM Module 00 O

(4.5vdc < (Vpp and V

_ - 1
)< 5.25Vdc, Vg =0 Vdc, T,=T toT)

Rev:1.1

Aug. 2000

DDSYN
Num Characteristic Symbol Min Max Unit
Program/Erase Supply Voltage2
1 Read Operation VepE Vpp —0.35 5.25 \Y
Program/Erase/Verify Operation 12 12.6
Program/Erase/Verify Supply Current®
Read Operation — 15 LA
Program/Erase/Verify Operation
2 Verify (ENPE = 0) lepE — 50 HA
Program Byte (ENPE = 1) — 15 mA
Program Word (ENPE = 1) — 30 mA
Erase (ENPE = 1) — 4 mA
3 | Program Recovery Time* tor 10 — us
4 | Program Pulse Width PWpp 20 25 us
5 | Number of Program Pulses® Npp 1 50 —
6 |Program Margin® Pm 100 — %
7 | Number of Erase Pulses® Nep 1 5 —
8 | Erase Pulse Time (=t X Ngp) tepk 90 550 ms
9 |Amount to Increment tgpy tei 90 110 ms
Nep
10 Erase Margin= 2 tg; x k em 90 1650 ms
k=1
11 |Erase Recovery Time ter — ms
12 |Low-Power Stop Recovery Time’ 7 tsh 1 — us
NOTES:
1. All AC timing is shown with respect to 20% and 70% Vpp levels unless otherwise noted.
As for the Program/Erase operation, T, must be in the range of 0°C to 70°C.
2. Vgpg must not be raised to programming voltage while Vpp is below specified minimum value. Vgpg
must not be reduced below minimum specified value while Vp, is applied.
3. Current parameters apply to each individual EEPROM module.
4. Minimum software delay from the end of the write cycle that clears ENPE bit to the read of the flash
array
5. Without margin.
6. At 100% margin, the number of margin pulses required is the same as the number of pulses used to
program the byte or word.
7. Minimum software delay from the end of the write cycle that clears the STOP bit to the read of the
flash array.
0 179 Flash EEPROM/TPU Flash EEPROM O O O
Num Parameter Symbol Value Unit
1 |Program-Erase Endurance! €pe 100 cyc

NOTES:

1. Number of program-erase cycles (1 to 0, 0 to 1) per bit.
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Num Characteristic Symbol Min Max Unit
Program/Erase Supply Voltage?
1 Read Operation Vepe Vpp —0.35 5.25 \Y,
Program/Erase/Verify Operation 12 12.6
Program/Erase/Verify Supply Current®
Read Operation — 15 HA
Program/Erase/Verify Operation
2 Verify (EHV = 0) IFPE —_— 50 IJA
Program Byte (EHV = 1) — 15 mA
Program Word (EHV = 1) — 30 mA
Erase (EHV = 1) — 4 mA
3 | Program Recovery Time* tor 10 — us
4 | Program Pulse Width PWpp 20 25 us
5 | Number of Program Pulses® Npp 1 50 —
6 |Program Margin® Pm 100 — %
7 | Number of Erase Pulses® Nep 1 5 —
8 |Erase Pulse Time (=t X Ngp) tepk 90 550 ms
9 |Amount to Increment tgp tei 90 110 ms
Nep
10 | Erase Margin= 2 to; x k em 90 1650 ms
k=1
11 |Erase Recovery Time ter — ms
12 | Low-Power Stop Recovery Time' ’ tep — us

NOTES:

1. All AC timing is shown with respect to 20% and 70% Vpp levels unless otherwise noted.

As for the Program/Erase operation, T, must be in the range of 0°C to 70°C.
2. Vgpg must not be raised to programming voltage while Vpp is below specified minimum value. Vgpg
must not be reduced below minimum specified value while Vpp is applied.

w

. Current parameters apply to each individual EEPROM module.

4. Minimum software delay from the end of the write cycle that clears EHV bit to the read of the flash

array
5. Without margin.

6. At 100% margin, the number of margin pulses required is the same as the number of pulses used to

program the byte or word.

7. Minimum software delay from the end of the write cycle that clears the STOP bit to the read of the

flash array.
0 181 HD Flash EEPROM O 0O O
Num Parameter Symbol Value Unit
1 |Program-Erase Endurance? €pe 100 cyc

NOTES:

1. Number of program-erase cycles (1 to 0, 0 to 1) per bit.
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gooooo

-SLM Ogoggnd

CLKOUT

TIMING SHOWN WITH RESPECT TO 20% AND 70% OF Vpp,
Os56CLKOUTOOODOOOOOD (0 16400)

©

CLKOUT

TIMING SHOWN WITH RESPECT TO 20% AND 70% OF V. PULSE WIDTH SHOWN WITH RESPECT TO 50% Vpp,.
Os570000000000C00O00O0C (O 16400)

ECLK

TIMING SHOWN WITH RESPECT TO 20% AND 70% OF Vpp.
OS58ECLKOOODOOODOD (O 16e400)
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RESET /_\

AD[15.0], DS, ————————————————— - - - - - - -
RIW, DS, SIZE, |
BKPT

Os5000000000D00000DO0O0OODODO0O (O 16400)
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S1 . S12 S13 S4 S5
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CLKOUT

ADDR[23:0]

FC[1:0]

SIZE

DATA[15:0]
BERR

BKPT
R
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