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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
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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 - -
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TXDB Bo y y 1/0 PMC5
XFC - - - - -
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)

19



MC68HC(9)16Y5/916Y6_TSJPDF

0O30b) JOODOO0DODOODOOOOODOOOOODObDOO (og)

Rev:1.1
Aug. 2000

oo gooo 000000ooooog (bSI=0,0S=1,SIZE=1,RW=X)
goooooooooooon gooo0ooooooooon

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)

28



MC68HC(9)16Y5/916Y6_TSJPDF

Rev:1.1
Aug. 2000

03d 000000C0O0O0D000000000000 (00)

oo ooo J0000oooooo (bsl=0,bS=1,SIZE=0,RW=0)
gooooooooooon gooooooooooon
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
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oooooooo

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

oooo

ogobooooooooooboooooooooooooo ooog
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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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ooo muooooo ooooo ooooooo

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

37



MC68HC(9)16Y5/916Y6_TSYPDF Rev:1.1
Aug. 2000

$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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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
googcpPuleOonopoOoOMesHCIID OO DO cPule DO D UODOODLOO0ODbOobO0oO0DOon
goboooobooobooobooboobbooobobobboobooboboobbooboon
gooobo0obOo0obOob Me8HCle DO ODO0ODLOO0DOOOOO0ODLOO0DbOoObOOobLO0ObDOn
goooboobobooboobooboobobooooboobooooboobooboooon
gooobooboobvesHC11I DO ODOOO0oOOobOOoOobOoooDboon
goooobobogooboooboobboobooobooboobboobboobboooboo
goboobooboobgoon

gCpPule DODDDOOOOO0O0ODDODDODODOOOOOOUODbODbOOODLDDbDDbOOOOOODDDO
MeBHC1I O DO O DODOODOOOobLoooooo iZoooobooobooobooooooobooo
gbooboboobooboobobooboobooboobobooboobobooboobo

41



MC68HC(9)16Y5/916Y6_TSYPDF Rev:1.1
Aug. 2000
2.3 U0 duoooudd
(20 1615 8| 7 0] poooo
A | B | DODODDOADDDB
b 0000000 DABD
| E | oooooooDE
. IX | DDooDODDDOO X
[;EK;J 1Y |ooooooooooo Y
[::EK:J 1z Ralskafalsfalsiafalufs}:
s sp Doooooooo
o PC DoooooDoOO
| CCR | |ooDDooODODOOOOOODO
KK XX | w K |0DDO0mMKDOOO
S | 0DO0DOO0DOO
| H | wacoooDoo

| I | MacDDODO0O00

AM(NSB) \MMDDDDDDEMEMD
AM(LSB) MACO OO DO 0D 15100
XMSK YMSK MAC XY OO OOODO OO

-000000b A800OD00O0ODO0On
-0o00b0ooobe:8000O0Oonooon
-000b000bOb:O0bUuobb0oAdBDOOODODODOODIGOODOODOD
-000000Db E:l6e0D0D0O0ODOO

-00000000000 X:aleoDhooboooobooboobo boobo XXoooooo

goooooobooo

-0o00b00boobgy:leoboobooDoOobLO0obOo0obOo bOoOobLOoyYKOOooDooo

gbooobgoooboobog

-000b000b000b0 zzze0DbooboOooDoOobLoobOoobOo boobOo zZKOoOoobDooo

gbooboobooonDg
-000b0000g - 1eb0boobooboskobooooobooooobooo

42



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

oo0ooboobOonb - ledb000bO00obOOccRO PKOOODOODOODODDODO

ooooboooobobooobo -oobooboboobobobobooboboobobDoobo
gboooboooboobooboobobbooboooboon
gleooobogooa

Uodbo 400400000000000000000D0O0D 16000000O0ODO

sKooOoO :ggbuoobobooboobooboobooboobuooboobon

HOOOO 1e0000o0boobooboboboobg

10000 :led000000DO0OD0bOObDOObDOooOon

MACOODOODOO 360000 bO0bo0obuoobonboo

AMSKOYMSK: OO0 0 O0Doobooooobooobuooboobon

2.3.1 0ougooooobouobon

goooboooobooboooon

15 14 13 12 9 8 7 6 5 4 3 2 1 0
CSIm | H[EV N[ Z|vic| P S PK

goboooboobooboooobogccROUbU2 00D bU0O0ObDbUO0ODbUOUOobObUoOoOoDbO
go0OO0O0oOOMSBOO MC68HC11I O cCRUUDUOOUDUODDUODUOUODOUODODDbDODUOUODOO
gooooobbbobobobo0o0o0oo0ooooobbbbobobooLsBDb b0 Uogoo
goooooobooboooboopsPOb00bO0bOoobOobboOobobDobDbOoboobOobDon
ggoobbobooogoobobboooon

S---STopPO0 00O 0ODO
gOoLwsToPO000bOo0oboboboboooboobooo
gOoLwSsToPO 0 0bDOoObOOoboOoOoNPODODDOO

Ww---oo0goobooovMObDOOoObDOoOoDOoO
goboooooMOoobOoOoboOoAa_O000obooboboooboooDo
gooooo

H---O0O0O0O00O000OOn

g DO O0ODO0OD0OD0D0OODOOOAOODBODOOO3ODOODODO
gooooooboooo

Ev---00000000000Db0O0000d

g goooboooMoobOosiooobooobooboboobooboobo

N---O0O00000ogo

g gooooooboowvsse0ooboooboobobooonbg

---000000

g goobobooobooboboooboobooboboobooboon

V---OoOooooogooo

g gobobo20b000b0o0oboobobooobooboobon

C---000bgoo

g goboboobooboobobooobuoobobbobooboobon
goboboobooboobobooobuoobobbobooboobon

IP[2:0]---000000O0O0O0O0ODOOO

g OO0O0DoOO0oOoOoDoosoO $7000cCPUle 0O O O0UOODOOOODOOOnO

SW---000ooooogn

g swoOooOooboooooboobevoboowbDobooobooboobooo
TMRTODO TMETOODOODOODODOOMDOOODOODOOOODOO
goboobooboooavpbobooobgoobgooooboobooboooo
goooboooogooo

PK[3:0]---OO0O00O0COOO0OOOOOO0ODOOOOODOD

U obooooobooooboboboooobooogob2o0bboobooboOon
gooooboooobooo

43



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

2.4 0000dod

gerule 00 00bOo0obOooboOoboooboobOon

oooobogon

sgooboooobob1boboooboobo

0000000000000

6000000 O0O000000O0DOOOMACODDOODO
le00000000000b0400000000D0O0D 200000000D0
gipooodbosgobuooboooboboboobobobooboobobbobobol1obo0o 200
gobooooboobooboobooboboobooobooboboobooboboobbooobOoo
gogboooobooboooobooboooboobooobobooboboobobooboobobon
goooooobooboboobooboobooboobo

guesHC11I DO OoDOoobooooobooboboobooboobobooboobobooboon
goboobooboobobobob 20b00oboobobooboobo

s s

2.5 000ougooonon

gCpuled 100 0D0OO0DOODOODLDO0ODOOOODOODbDOObOODbOObDO10bD00bDO00
goooboooboobooboOoboocpulel 60 0DbO0DbOOODOODOMe8SHCILI OO D OO
gooobooboobgon

00000O0DO000OO0bODbODOODO ADDR[AG:OJODO0O0ODOODODOODOODODOODODO
ADDR[19:16] 000 0D000O0200000D00000DOOOODODOODOOODODOOOCPUIGT
wobhooboooboobobooobooboobooboboobooboobobboobOooDbo
goooooooooooooooooobobobobbbbbbbbbbbbbbbboooooooo
ADDR[19:16] 000 0DOOO0O0ODO0OOODOODOOOCOODOOOODObOOODODbOOOODO
gobogobooboobobobooboobooboobobooboobo
gooboobobooobooboobboobobooboooboooboooboobbooboo
0000000000000 00DC000DCOOOOAISOAIX/Y/ZOADDDODO OO ADDEC O OO
gosgbooobooobuoooboooboobospogbooboobobooonbboob 1600
gooobooboobooobooboobooboobobooboobobbooboo
O0000O000D0COO0ODCOO0O0DOO0O0ODO AR[IG:0JO0O0OCOOO0ODODOOODOOOO
EKOOODODOO1wohooooooooooooooboooo
goboobooboobooboobooo Xxgowoooo izoooobooboooboobooboooo
oboooooboboooboooobDle00bb0oo0obOob00OO 2000000000DOMe8HC11 O
gbooobooobgooooboobooboooon
gsioooooooboooobooboooobboooob soobobobooooboooUoDo
gobooboobooboboobooboobobboobooboobob
Ois00oooobooooboooooboboleodbooboobooboboooobooooOon
gobogoboooboobooboobooboobooboooo
g000b0gb0obob200booboooobobobooboboobooo0ooboobboobooDo
oboooooboooooboboooawPh OO JSROODDOOOOODOO
gooboboooobobooobogoobooobooobobobobDoobDooboobUoboboboobo
gooboboooboooboobobooobooboobobobooboobooboobooboog
gooboboooboboobooobouoobooleoboobobDbU0obD ECDOODbODOODbDOOD
gooob 1000b000booboboob0oobooboooobooboobooDoobDOon
goooooboobooboboobboobob0oboobooUooboobobobobDoOobOoo
goon
goooobbobobooboboooboobboobooobooboooboobobooboo
gobooboooboob 2000000000000 boboDbobDo0obOOoOOO PKOOO
gooooooboob pcOb0OU0bObObDODbDOO
ooboobooobo0oboobobooobooboosve DOODO MW DOODODODDOODOOXK
0 Xooboooboobooobooooboobooobosboooobooboboboboooboo
googoooXooooboooo

OmMe8HC11 O OO OOODODOOO000DOOO0O00ODOOODOO00OOOO00On a$0000 0 $00FFO
oooooobORrRAMOOD OOODOODOODODOODODOODOODcPUIEODODOODOODO



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

52 0000000000 b00b0obOboO0ob0o0obOob0bOobDbOobDOo0obOoobOooDzZKbDOoOoD
gooobooobooobo b obooboboobooboobobooboooboooboozK
goboobooobooboboobooobizo soooboobooooboooboboboboobo
gobooboooboobooboobooobooboooboon

2.6 OO

gcCPule D sODOUO0ODOODODOODbDOO0ODbOObDObOODbObODOObLDOO0ObOobObOObDOODbDOn
goooboooboobobooobooobooboboboobo obobbooboobOo sooboon
goooboooboobobooboooboobobb sboboobooboboboboobon
gobooboooboobobobooboooboobobobobooboobon
gleruledOonoooOmMesHCIIO D OO DODODOOODO0O0DbooobooDlebooooobooooDoon
gooobooobo0oboboobooboooboooboobooboboobvesHcliDOonDon
gcruleb0dDoonoopoooboobobooboobuoobobooobOooMesHcirioonboon
goboooboboobgocrPuleboboobooobooboboboboobbbooboobo
goooboooboobooooboobuoobobbobooboobon

glerule 0D O0O0DbO0bObOoO0obOo0oboboboboobOoob le0bOobObOobOODbDOn
goboooobooobobooboboobbooboooboobboobboooboobboobbon
goooogooo
gleruledDonoooboboboebuobooobooboooboooobooobowssoonboon
goooboobooboobooboobbooboob PKODOODOOoDbOooOOobooDbOoo
goooogoo

45



MC68HC(9)16Y5/916Y6_TSJPDF

googoboooogon

Rev:1.1
Aug. 2000

ogno ooo 0 0 oooooo ] ] godooood ooog
ooo DO00UU [ppooo|looooo|oooo SlMVlHlEV N|z|v|c
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

51




MC68HC(9)16Y5/916Y6_TSJPDF

0D9000000O0O (0O0)

Rev:1.1
Aug. 2000

Oooo oooooag ] ] Joodoooo ooog
gogd g O
000 00000 |gooooloooooloooo]s{wlwlen]lz]v]c
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 —




MC68HC(9)16Y5/916Y6_TSJPDF

0D9000000O0O (0O0)

Rev:1.1
Aug. 2000

ogno oooooo 0 0 gogooono oood
gogd g O ooooo
ggd oooo0|ooooo|0oodd S|MV|H|EV N|z|v|c
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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ooo o O
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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”

65

gogoboooooooon




MC68HC(9)16Y5/916Y6_TSJPDF

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
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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

72



MC68HC(9)16Y5/916Y6_TSJPDF

.2 0o obuoooot

Rev:1.1
Aug. 2000

gooooooboo mubooboboooboobooboboooboobobobobooobon
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

74



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

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
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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
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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
1 0 0 Enable Emulator mode
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CSB/PD6 — . . — - .
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X A23
AD3 AD2 AD1 goobooooono
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PC[6:0] PB[3:1]
1 0 0 PC[6:4],A[19:16]
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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