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#Fz1. MCU
EWRES B RS FLASH #6488 ES ]
MCB8HC908QY 1 — 1536 4
16 2[4 PDIP
MC68HC908QY2 N 1536 4 16 5[} SOIC
MC68HC908QY4 Nz 4096 F 4 16 5114 TSSOP
MC68HC908QT1 — 1536 4
8 5|Jil PDIP
MC68HC908QT2 -
v 1536 ¥ 1 8 7|1 SOIC
MC68HC908QT4 N 4096 4

WL~ BT R
C =-40°C to +85°C
V =-40°Cto +105°C ( _IR Vpp=5V)
M =—-40°C to +125°C ( H IR Vpp=5 V)
P = Plastic dual in-line package (PDIP)
DW = Small outline integrated circuit package (SOIC)
DT = Thin shrink small outline package (TSSOP)
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MC68HCI08QY4 &4 =

MC68HC9I08QYx + MC68HCI08QTx 7 %1) 5§ 2% il 25 5 1

EERMER

R = e By M68HCO08 o g Ah FH 3%

55 M6BHCO5 #5647 fX 1552 2 1 | 36

5V 5 3V I TR IE (Vi)

5V I A0 245 44 e 0 B 75 8Hz » 3V I A0S0 44 2 516 J 7y 4HL

8 {3515 T A 0 P AR 22 W7 7= 3. 2MHa 1 6 S » T 9 P 5%
Fi1 STOP 4% 7 i B4 4 )1t it

Sk CONFIG %7 35 1 LU NCU JEFTRCIE » ELHEARRL A8 1L (LVI) i ji

BA Fr W FLASH » BA5 FLASH 17 {# 95 15 2 4 R2 21 RE A £R % 2 fiE
(FLASH Z#2 / 8B o B oS P PO vl 4 5527 2 )

— MC68HC908QY4 F1 MC68HCI08QT4 11 FLASH 77 fif &% /N Jy 4096 745

— MC68HC908QY2 » MC68HCI08QY1 » MC68HCI08QT2 F1 MC68HCI08QT1 11y
FLASH 176 83 K /Ny 1536 747

128 #3579 v 9 RAM
XiliE 16 AL defsEsk (TIM)

MC68HC908QY2 » MC68HCI08QY4 » MC68HCO08QT2 #1 MC68HCI08QT4 E. A
4 % 8 Ut ds (ADC)

548 13 AL 1/0 [0 » —A4> i g A LT =
—  FA 1/0 T3 LA i 3 R R K P37 7

— B 1/0 TN ER i Al %

6 {7 3 25 v K+ ELA I I 1 5 0

1 FL P28 IR e (VT ) ELAT 8RR AT I 5 o CONFIG 2577 B b 1T 1% i
SRR IR PR M -

BENLTIEES (COP) &AL

{05 FhL P W 52 437

k4G 4 ke I i

S 325 Ml 1k A 90 5 o

WH N RIS S RS I (TRQ) » 3 15 5@ 4 A5 I
SAEBIM (RST) » 538 1/0 LI M

RGN -2

TRQ 1 RST & [ Wi A 55 L 457 07 DA B A & Pl 6 11 52 2

T B s 1/0 2178
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o WAIT 1 STOP {& 3 #E A5
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— 16 5[4 PDIP
— 16 5[ SOIC
— 16 5[} TSSOP

e MC68HC908QT4 » MC68HCO08QT2 F1 MC68HCI08QT1 B A5 LA T ¥} 2% -
— 8 5| PDIP
— 8 5[ SOIC

B2 ] 2% 435 A 2 ]

MC68HC908QYx » MC68HCIO8QTx 7 51| fiff #2¢ il 5 45 #4 HE B A1 Bl 1 ffeoms o

a2 18 5 i

R Ab P g% CPUOB REfS T bk 64K WU i 8k 22 6] » 1% 85 A9 22wl 7> BC 40 B 3 Fir
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V104O10N

LLO806DHB9OWe L ADBO6DHBIONec L DBOEOHEIONec ADBOEDHEIONY L DBOEDHEION ADBOEOHEION

PTB[0:7]
¢ [ VDD
PTB POWER SUPPLY
DDRB —» Vss
L
PTAO/ADO/TCHO/KBI0 <—»- <‘r >
PTA1/AD1/TCH1/KBI1 ~<—»] CLOCK
-~ CPU CONTROL ALU
PTA2/IRQ/KBI2 —= _ | < @ GENERATOR
[
PTAYRSTKBI3<—>| & | 8 68HC08 CPU P
PTA4/0SC2/AD2/KBI4 <—»
ACCUMULATOR @ SYSTEI\KIA ggSLGERAHON
PTA5/0SC1/AD3/KBI5 <—» N CPU REGISTERS
N INDEX REGISTER SINGLE INTERRUPT
@ MODULE
STACK POINTER
BREAK
o PROGRAM COUNTER <#> MODULE
a
= @ CONDITION CODE REGISTER [V |1|1|H|I[N|Z]|C <\__l‘> POWER-ON RESET
@ MODULE
(e}
/1
@ @ 16-BIT
<,\I> TIMER MODULE
MC68HC908QY4 AND MC68HCI08QT4: 4096 BYTES
’ 128 BYTES RAM MC68HC908QY2, MC68HC08QY1, MCB8HCI08QT2,
AND MC68HC908QT1: 1536 BYTES or
USER FLASH @ MODULE
@ MONITOR ROM

RST, IRQ: Pins have internal (about 30K Ohms) pull up

PTA[0:5]: High current sink and source capability

PTA[0:5]: Pins have programmable keyboard interrupt and pull up

PTB[0:7]: Not available on 8-pin devices — MC68HC908QT1, MC68HC908QT2, and MC68HC908QT4

B 1. MC68HC908QYx » MC68HCI08QTx %) ft 4% il 2% &5 1 HE B

=
Q
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I
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©
S
x
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=
&
X
|
<
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515 B2

N\

Voo [] 1 8 [ Vss
PTA5/0OSC1/KBIS [] 2 7 || PTAO/TCHO/KBIO
PTA4/0SC2/KBI4 [] 3 6 [] PTA1/TCHI/KBI1

PTA3/RST/KBI3 [ ] 4 5[] PTA2IRQ/KBI2
85I Rd

MC68HC908QT1 PDIP/SOIC

/

Voo []1 16 ] Vss

PTB7 []2 15[ PTBO

PTB6 [ 3 14 ] PTB1
PTA5/0SC1/KBI5 [ 4 13 [ ] PTAO/TCHO/KBIO
PTA4/0SC2/KBI4 [ ] 5 12[] PTA1/TCH1/KBI

PTB5 [ 6 11[] pTB2

PTB4 [|7 101 pTB3

PTA3/RSTKBI3 [] 8 9[] PTA2/IRQ/KBI2
16 5[5 K

MC68HC908QY1 PDIP/SOIC

PTAO/TCHO/KBIO [ 1 ~ 16 [_] PTA1/TCH1/KBI1
PTB1 [ 2 15[ ] PTB2
PTBO |3 141 PTB3
Vss [] 4 13 [ ] PTA2IRQ/KBI2
Vpp [ 5 12[ ] PTA3/RST/KBI3
PTB7 [ 6 1] PTB4
PTB6 [ |7 10[_] PTB5
PTAS/OSC1/KBI5 [ 8 9 [ ] PTA4/0SC2/KBI4
16 5[4 B

MC68HC908QY1 TSSOP

N\

Voo [] 1 8 [ ] Vss
PTAS/OSC1/AD3/KBIS [ | 2 7 [] PTAO/ADO/TCHO/KBIO
PTA4/0SC2/AD2/KBI4 [ 3 6 [] PTA1/AD1/TCH1/KBI1

PTA3RST/KBI3 [ ] 4 5 [ ] PTA2IRQ/KBI2
8 5 AL

MC68HC908QT2 F1 MC68HC908QT4 PDIP/SOIC

U/

Voo [ 1 16 ] Vsg

PTB7 [ |2 15| _] PTBO

PTB6 [|3 14| ] PTBt
PTA5/0SC1/AD3/KBI5 [ 4 13[_] PTAO/ADO/TCHO/KBIO
PTA4/0SC2/AD2/KBI4 [ 5 12 PTA1/AD1/TCH1/KBI1

PTB5 [ |6 11 _] PTB2

PTB4 [ 7 10{_] PTB3

PTA3/RST/KBI3 [ 8 9[ ] PTA2IRQ/KBI2
16 51195 Bl

MC68HC908QY2 F1 MC68HC908QY4 PDIP/SOIC

PTAO/ADO/TCHO/KBIO [ 1 ~ 16 [_] PTA1/AD1/TCH1/KBI1
PTB1 [ 2 15 ] PTB2
PTBO [ 3 14 ] pTB3
Ves [ 4 13 [ ] PTA2IRQ/KBI2
Voo [] 5 12[ ] PTA3/RST/KBI3
PTB7 [ 6 1] pTB4
PTB6 | 7 10[] pTB5
PTA5/0SC1/AD3/KBI5 | 8 9] PTA4/0SC2/AD2/KBI4
16 5[4 &

MC68HC908QY2 F1 MC68HC908QY4 TSSOP

B 2. 5Ip5rBd
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MC68HCI08QY4 &4 =

5 [ B2 e i ke
# 2. 5IHYREH®
Pin Name Description Input/Output
Vbp Power supply Power
Vgs Power supply ground Power
PTAO — General purpose 1/O port Input/Output
PTAG ADO — ADC channel 0 input Input
TCHO — Timer Channel 0 I/O Input/Output
KBIO — Keyboard interrupt input 0 Input
PTA1 — General purpose 1/O port Input/Output
PTA1 AD1 — ADC channel 1 input Input
TCH1 — Timer Channel 1 1/0 Input/Output
KBI1 — Keyboard interrupt input 1 Input
PTA2 — General purpose input-only port Input
PTA2 IRQ — External interrupt with programmable pullup and Schmitt trigger input Input
KBI2 — Keyboard interrupt input 2 Input
PTA3 — General purpose 1/O port Input/Output
PTA3 RST — Reset input, active low with internal pullup and Schmitt trigger Input
KBI3 — Keyboard interrupt input 3 Input
PTA4 — General purpose /O port Input/Output
OSC2 — XTAL oscillator output (XTAL option only) Output
PTA4 RC or internal oscillator output (OSC2EN = 1 in PTAPUE register) Output
AD2 — ADC channel 2 input Input
KBI4 — Keyboard interrupt input 4 Input
PTA5 — General purpose 1/O port Input/Output
OSC1 — XTAL, RC, or external oscillator input Input
PTAS AD3 — ADC channel 3 input Input
KBI5 — Keyboard interrupt input 5 Input
PTB[0:7](1) 8 general-purpose I/O ports. Input/Output

1. The PTB pins are not available on the 8-pin packages.
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$0000
\

$003F
$0040
\

$007F
$0080
\

$00FF
$0100
\

$27FF
$2800
\

$2DFF
$2E00
\)

SEDFF
SEE00
\:
$FDFF

$FE00
$FEO1
$FE02
$FE03
$FE04
$FE05
$FE06
$FE07
$FE08
$FE09
$FE0A
$FEOB
$FEOC
$FEOD
l

$FEOF
$FE10
\)

SFFAF
$FFBO
\)

$FFBD
$FFBE
$FFBF
$FFCO
$FFC1
$FFC2
\)

SFFCF
$FFDO
{

SFFFF

I/0 REGISTERS
64 BYTES
RESERVED
64 BYTES
RAM
128 BYTES
UNIMPLEMENTED UNIMPLEMENTED
9984 BYTES 9984 BYTES
AUXILIARY ROM AUXILIARY ROM
1536 BYTES 1536 BYTES
UNIMPLEMENTED
49152 BYTES UNIMPLEMENTED
51712 BYTES
FLASH MEMORY
MC68HC908QT4 AND MC68HC908QY4 FLASH MEMORY
4096 BYTES 1536 BYTES

BREAK STATUS REGISTER (BSR)

RESET STATUS REGISTER (SRSR)

BREAK AUXILIARY REGISTER (BRKAR)

BREAK FLAG CONTROL REGISTER (BFCR)

INTERRUPT STATUS REGISTER 1 (INT1)

INTERRUPT STATUS REGISTER 2 (INT2)

INTERRUPT STATUS REGISTER 3 (INT3)

RESERVED FOR FLASH TEST CONTROL REGISTER (FLTCR)

FLASH CONTROL REGISTER (FLCR)

BREAK ADDRESS HIGH REGISTER (BRKH)

BREAK ADDRESS LOW REGISTER (BRKL)

BREAK STATUS AND CONTROL REGISTER (BRKSCR)

LVISR

RESERVED FOR FLASH TEST
3BYTES

MONITOR ROM 416 BYTES

FLASH
14 BYTES

FLASH BLOCK PROTECT REGISTER (FLBPR)

RESERVED FLASH

INTERNAL OSCILLATOR TRIM VALUE

RESERVED FLASH

FLASH
14 BYTES

USER VECTORS
48 BYTES

Bl 3. HFiEas2EiE s

MC68HC908QT1, MC68HC908QT2,
MC68HC908QY1, and MC68HC908QY2
Memory Map

$0100
\

$27FF
$2800
l

$2DFF
$2E00

SFTFF
$F800

$FDFF
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MC68HCI08QY4 &4 =

Addr.
$0000
$0001
$0002
$0003
$0004
$0006

$0007-
$000A

$000B
$000C

$000D-
$0019

$001A
$001B
$001C
$001D
$001E
$001F
$0020
$0021
$0022
$0023
$0024
$0025
$0026
$0027
$0028
$0029
$002A

$002B-
$0035

$0036
$0037
$0038

$0039-
$003B

$003C
$003D
$003E
$003F

Register

PTA

PTB
Unimplemented
Unimplemented
DDRA

DDRB
Unimplemented
Unimplemented
PTAPUE
PTBPUE
Unimplemented
Unimplemented
KBSCR

KBIER
Unimplemented
INTSCR
CONFIG2
CONFIG1

TSC

TCNTH

TCNTL
TMODH
TMODL

TSCO

TCHOH

TCHOL

TSCH

TCH1H

TCH1L
Unimplemented
Unimplemented
OSCSTAT
Unimplemented
OSCTRIM
Unimplemented
Unimplemented
ADSCR
Unimplemented
ADR

ADICLK

Bit7 6 5 4 3 2 1 Bit0
0 AWUL PTA5 PTA4 PTA3 PTA2 PTA1 PTAO
PTB7 PTB6 PTB5 PTB4 PTB3 PTB2 PTB1 PTBO
0 0 DDRAS5 DDRA4 DDRA3 0 DDRA1 DDRAO
DDRB7 DDRB6 DDRB5 DDRB4 DDRB3 DDRB2 DDRB1 DDRBO
OSC2EN 0 PTAPUE5 | PTAPUE4 | PTAPUE3 | PTAPUE2 | PTAPUE1 | PTAPUEO
PTBPUE?7 | PTBPUE6 | PTBPUE5 | PTBPUE4 | PTBPUE3 | PTBPUE2 | PTBPUE1 | PTBPUEO
0 0 0 0 KEYF ACKK IMASKK MODEK
0 AWUIE KBIE5 KBIE4 KBIE3 KBIE2 KBIE1 KBIEO
0 0 0 0 IRQF1 ACK1 IMASK1 MODE1
IRQPUD IRQEN OSCOPT1 | OSCOPTO RSTEN
COPRS LVISTOP LVIRSTD | LVIPWRD | LVI50R3 SSREC STOP COPD
TOF TOIE TSTOP TRST 0 PS2 PS1 PS0O
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
CHOF CHOIE MS0B MSO0A ELS0B ELSO0A TOVO CHOMAX
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
CH1F CHIIE 0 MS1A ELS1B ELS1A TOVA CHIMAX
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ECGON ECGST
TRIM7 TRIM6 TRIM5 TRIM4 TRIM3 TRIM2 TRIM1 TRIMO
COCO AIEN ADCO CH4 CH3 CH2 CH1 CHo
AD7 AD6 AD5 AD4 AD3 AD2 AD1 ADO
ADIV2 ADIV1 ADIVO 0 0 0 0 0

I:l = Unimplemented or Reserved

B 4. #5H RE - BIBTFES
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Addr. Register Bit7 6 5 4 3 2 1 Bit 0
$FEOQ0 BSR SBSW
$FEO1 SRSR POR PIN CoP ILOP ILAD MODRST LVvI 0
$FE02 BRKAR 0 0 0 0 0 0 0 BDCOP
$FEO3 BFCR BCFE
$FE04 INT1 0 IF5 IF4 IF3 IF1 0 0
$FE05 INT2 IF14 0 0 0 0 0 0
$FE06 INT3 0 0 0 0 0 0 IF15
$FEO7 Reserved
$FE08 FLCR 0 0 0 0 HVEN MASS ERASE PGM
$FE09 BRKH Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
$FEOA BRKL Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
$FEOB BRKSCR BRKE BRKA 0 0 0 0 0 0
$FEOC LVISR| LvIOUT 0 0 0 0 0 0
$FEOD- Reserved for FLASH Test
$FEOF Reserved for FLASH Test
$FFBE FLBPR BPR7 BPR6 BPR5 BPR4 BPR3 BPR2 BPR1 BPRO
$FFBF Reserved
$FFCO TRIMLOC NON-VOLATILE TRIM ADJUSTMENT VALUE
$FFC1 Reserved |
$FFFF COPCTL WRITE ANY VALUE TO RESET COP WATCHDOG
|:| = Unimplemented or Reserved
4. 8 RE > BIRFESR
3. Pl ER
RER &AL S dik o b 95
& $FFDE
IF15 SFFDF ADC ¥ #5531
$FFEO
A IF14 SRR AT
IF13 % IF6 — 1558
IF5 SFRF2 B 2 i
$FFF3
IF4 UL P
$FFF5 e
IF3 SFFFe ENRAREEO
$FFF7 e
IF2 — fReg
IF1 $FFFA 1RQ B[
$FFFB
$FFFC
y — SFEFD | Kb
$FFFE -
& B SFFFF | 20
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MC68HCI08QY4 &4 =

FLASH 77 f# 83 Bk T /1

MC68HC908QYx ~ MC68HCI08QTx 2 %1) fi 2 il &% iy FLASH 77 fi% 23 U K /N Ay 4096 B,
1536 545 » i Poofi 97 ik 2 SO A/ ly 80 5 o il ik FLASH Pl % 17 7
A LR 7S 50 FLASH 7 (i BAILAT RS o BRIRNS » 15 It /b vl B 64 55 5
RGNS - SRR S TS A 32 T4 (RI—{7) -

FH P B AT UE R AR A i o R /Nt E e B A0 T
e XFF MC68HCI08QY4 F1 MC68HCI08QT4 > Ay v DAfE F f 17 i 23 K /N Ay 4096
FAT o HihkVE Dy $EE00-$FDFF
e XFF MC68HCI08QY2 ~ MC68HCO08QT2 + MC68HCI08QY1 F1 MC68HCI08QT1 » H
Fu] DAGE P 1765 2% K /Ny 1536 =45 » Husik i [ D $F800-$FDFF
o Fprrp I R & N L IE D SFFBO- $FFFF

HE : 4afe)5 FLASH fii%3% 9 0 » #ER)5 FLASH fi24%3% %y 1 » FLASH 1764 2% 190
FRFIE AT DABH IR R B P & FLASH G as Py % o

FLASH #% % 17 8% FLASH #5725 (FLCR) FI T #%00 xf FLASH O #BRAI S A SRAL R0 -

(FLGR) o7 6 5 4 3 2 1 0
$FE08| 0 0 0 0 HVEN | MASS | ERASE | PGM
g0 0 0 0 0 0 0 0

5. FLASH #EHI&F#a8 (FLCR)
HVEN — & J& e i iz
% PGM=1 5 ERASE=1 I » Al p o] DU s & HVEN 8 2R B Fr P W47 2 1R 1 TR
Jm%| FLASH p&%1) I
1 = §T 77 o faf 25 36 Kf = L e Jm 21 FLASH B4471)
MASS — A 15 R 4% il fiL

%2 fE ERASE=1 45 %% » FH T2 % FLASH #2 ER e /5 50 -
1 = GBI
0 = e TTEER A

ERASE — 2 B 5 1 P2 1 iz
%A T %8 FLASH 4 f2 # 0F v # BR#%(F - ERASE {7 55 PGM fi2 & i) 7 1£ A B
KR ORI H%E R 1 o
1 = EPIEFRIRME
POM — 5 A $R1F P2 iz

%A T & FLASH R2 8 1E N5 AHRAE -
1 = EHRE ARME

MC6E8HC908QY4*MC68HCI08QT4*MCE8HCI08QY2eMCE68HCI08QT2:MCESHCI08QY 1eMCE68HCI08QT1
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FLASH 51 #82BR 8 1E

FLASH 125 A B/

FLASH 72 % % 1 U A/ g 64 ASEESEIIFTT » FFAaHbk Jy $XX00 + $XX40 »
$XX80 = $XXCO o HLANA/INJg 80 545y FI p vt ¥ e ek 2k €45 3 4> FLASH 31 -
537y $FFBO-$FFBE 11 $FFCO-$FFFF o §i2H i k125 4 7T LI B A 17 FLASH 57 o

& ERASE 7 1 » 35 MASS fif 5 0

i FLASH B4 % 1738 5

0 B BRI FLASH 5 P (B ML b 55 A 51 5

FENS toys (H/NJ 10us) 3

& HVEN fi7 5 15

FEN tpaee (/N Ims 5% 4ms) s

75 ERASE {7 ~ MASS fit 5 0 3

FEN oy, (/N Bps ) s

15 HVEN fi7 5 0 5

FEW o, (—MEH 1us) /5 » FLASH i [ 7T DL IE 6 I -

Fi2 R 1 T 9 25 98 4 R B W] DAS BR — BT FLASH 776 8% » R — S S BRIRIE IR
FHR 1 ARD L n] DURAE i 928 SR e R 1T o 2E1T G R RO BR 4R 08 I 575 22 0
FLASH £ fiff 83 I = & » U Xf FLASH £ 6% 88 b7 IR R AT 1Y » Rt xd
FLASH % 2 M1 B £ 08 9 AR5 A REARAE FLASH 17 6 85 th IR 1T7 » 75 ZLHKME RAM 5
FHE g IReT -

FER P FI A A0SR 22X FLASH 77 i 85485 10000 R BA L » wy DU A 5T 45
BRI 6]y dms (O#EERTT50  EXFE A SRR SEE © SR - 40 RAE N I
x} FLASH 17 % 8345 5 19 X £ T 1000 2K - 3z HL 6 s [a] SR AR ™ 4% » AREE )
DABE FI 5T BRI 1) 9 1ms f99ER 55X o

—

O O 00 N O~ Wi

—_

xf FLASH 77 (% 88 5 AN » 2 DT 9 3% o FLASH #6888 /1T 0 32 MBS T
o JFag bRy $XX00 » $XX20 + $XX40 » $XX60 + $XX80 » $XXA0 » $XXCO B
$XXEO o 2 Hed 1 A9 25 B AT DAxE FLASH 2 28 2 5 A — 1788 > iR ERE
A FLASH DXCsih 25 9 22 » BIEEHUAI P I 4 g $FT

1. @POMfEN 15
2. % FLASH B RFZ5 17 55 ¢
3. FUENH S AR FLASH 17 P9 191 5% FLASH ¥ 755 AT 21 5
4. FEHS t,,s (H/ZNJy 10us) s
5. EHVENAI N 1
6. ANty (HE/NK Sus)
7. M EREEE A G
8. ZEHY tppog (/N 30us) s
9. WHE (7)- (8)  HER—FTR&FHMERE:
10. 35 PGM Az 0
11, JEHf t,,, (7R Sus) s
12. i HVEN fiz )y O 3
13, ZEM troy (—eXy lus) I » FLASH 72 [ 7T BL K IF 4 B o

il FLASH {8 B #fF — ¢ » FLASH a2 5 A B/ 0 A% thAS o) BURKAE FLASH 77 6%
ST o ARGt R] DU 2 — e 5H A SR IE TC S I AREY
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MC68HC908QY4 44

FLASH SR RIF 788
(FLBPR)

=P

FLASH B fR $7 %5 7 98 Tl T 3% & # PR 97 19 FLASH X » €A & @ — 4> FLASH ¢
T o 23 FLASH 4b TR IFIRZEN - #EERFNG ARIEAER P 5 T2 Z IRHIY -
HVEN $ Jo ik IEH B A7 o Scbp b - FLASH BefR 4595 17 28 1% i 19 U2 R 47 DXy
stk - TR g OR 47 DX S A 45 SR b ik 45 42 O FLASH 17 6% X I 45 d stk ( $FFFE ) o

A FLBPR fUF6E % 9 0 » B4~ FLASH 77 % X #8 52 2108 47 5 405 FLBPR 7%
Ay SFE » WU B A FLASH 17 6% X#R o] DLBRBRELE A ©

W REERE - JA LR & T PG - % FLBPR A5 i1 FLASH f&
PRI G R ER P Y 2 U -

. 7 6 5 4 3 2 1 0
$FFBE| BPR7 | BPR6 | BPR5 | BPR4 | BPR3 | BPR2 | BPR1 | BPRO
=R VAR ANZENREEW > W N E#EE R 1

6. FLASH srfR4F&FF4F (FLBPR)

BPR[7:0] — FLASH R 5 % 17 28 L
X 8 fiikiE 1 FLASH fRIP X ikt a5 th ik 9 /5 8 fi2 - BARAN I -

16-BIT MEMORY ADDRESS
I [
STARTADDRESSOF | ¢ | ¢ || FLBPR VALUE || ofo]ofofofo
PROTECTED FLASH BLOCK I i
7. FLASH {R 95 X g 2 45 s hik:
# 4. FLASH {5 DX 5 R o 3 21k 2 1]
BPR[7:0] Start of Address of Protect Range
$00-$B8 The entire FLASH memory is protected.
$B9 (1011 1001) $EE40 (1110 1110 0100 0000)
$BA (1011 1010) $EES80 (1110 1110 1000 0000)
$BB (1011 1011) $EECO (1110 1110 1100 0000)
$BC (1011 1100) $EFO00 (1110 1111 0000 0000)
and so on...
$DE (1101 1110) $F780 (1111 0111 1000 0000)
$DF (1101 1111) $F7CO (1111 0111 1100 0000)
$FF80 (1111 1111 1000 0000)
$FE (1111 1110) FLBPR, OSCTRIM, and vectors are protected
$FF The entire FLASH memory is not protected.
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CONFIG %7728 (CONFIG1, CONFIG2)

CONFIG %+ ds £ Z RIS X — LD REMI W4 4L - B RE (L% » CONFIG & 7 451y
KB HEE 0 BFRENI% CONFIC FEMRKAENSE — K - MATE
CONFIG %5 £ 8% 15 i (19 — LE D BE & S2 W PR 28 ) 2 0SB 17 » HIRE S LR A o VT B ik
i& CONFIG %5 7 d% o CONFIG 77 7 i bifi iy ] DAF i X » uhik Dy $001E A1 $001F -

fr: 7 6 5 4 3 2 1 0
$001E| IRQPUD| IRQEN | R |OSCOPT1 |oscopTo\ R \ R \ RSTEN \
. 0 0 0 0 0 0 0 u
POR: 0 0 0 0 0 0 0 0

|I| = Reserved U = Unaffected

B 8. CONFIG #F#8 2 (CONFIG2)

TRQPUD — TRQ 5B b4 25 11
0 = PES LA » BIF P8 F 4 v BELA% TRQ A0 VDD 5B 52 2 K
(£ TRQEN=1 15 3L T )
IRQEN — TRQ 7 I8y i 326 #i2 _
1 = % PTA2/IRQ/KBIZ 5% IRQ Thae
0 = 3%i& PTA2/IRQ/KBI2 5[ jH 2y PTA2 g% KBI2 3jHE
OSCOPT1:0SCOPT2 — #I% % 2% M1 e %6 BE (i
(0:0) P18 #i% 7% %
(0:1) 4 EBHRT %
(1:0) 48 RC #R % 25
(1:1) 445 XTAL f3 % 2%
RSTEN — RST # [ il oy 6 % % {31

= it PTA2/RST/KBIS 519 % RST )¢
= %i& PTA2/RST/KBI3 5[}l PTA3 5% KBI3 ¥jfi

R EREAT (POR) BEHSIE BR RSTEN 7 » H & & (7 B AEA % AL i -

.7 6 5 4 3 2 1 0
$001F| COPRS |LVISTOP|LVIRSTD|LVIPWRD‘ LVISORS‘ SSREC \ STOP \ COPD \
6. 0 0 0 0 u 0 0 0
POR: 0 0 0 0 0 0 0 0

U = Unaffected

9. CONFIG %728 1 (CONFIG1)

COPRS ( JE STOP #x F ) — COP & fif J& B & FEir
1 = COP & {3 MfE (213-2%) A BUSCLKX4 iy J& HH
0 = COP & fuyahEse (2'8-2%) A BUSCLKX4 Hi i 1

J3°7 B3 1kt COP I [ ig thi 7= A= (9 S AL » AT BAAE COP i I 21138 ¥ Hi I [l & i 171
COPCTL ( $FFFF) H AL fE -
MC68HC908QY4°MC68HCI08QT4MCE8HCIOBQY2eMCE8HCIOEQT2eMCE8HCIOBQY 1sMCE68HCIOBQT1
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MC68HCI08QY4 &4 =

COPRS (STOP 3T ) — H sl fi J& 3 %k H N
1 = HaMefEE 8 16ms
0 = HzhMeFEE AN 512ms
LVISTOP — STOP #&=C T LVI i
1 = STOP x0T LVI i
0 = STOP #i:0F LVI %% 1|
LVIRSTD — LVI & {7 2% 1k {7
1 = 20 LVI R 5 4T
0 = 7o LVI B E 47
LVIPWRD — LVI g5 2% (|- {37
1 = 2% LVI R e iR

LVISOR3 — LVI 5V =& 3V #F#E =0k B A7
1 = LVI TfE4E SV B R
0 = LVI T{E4E 3V T

WA EWERT (POR) BESTEFR LVISORS {17 » & & A7 #VEA B Wi 1% A7 1 -

SSREC — et STOP #%i 2 1% & 17
1 = %35 32 4~ BUSCLKX4 A %it & 57 38 H STOP f&i =%
0 = %53F 4096 4~ BUSCLKX4 Fsf b J& 4 58 H STOP £ 5,
HF LVI Z47imEH STOP i » FBEERF KK E N | (4096 4~
BUSCLKX4 i) #h & HH ) FHetgEH -
STOP — STOP 454y feiffif
1 = o4 STOP 5%
0 = %% STOP $54y
COPD — COP %% (|- fif
1 = %% COP gk

LVI R&EFFS (LVISR)

£ LVI ZALH AR RN » LV RZEFF 74 (LVISR) wf BURE 7R Vpp 5 IV L e 2 5
& T Vigipr HIMH

e 7 6 5 4 3 2 1 0
$FEOC‘ LVIOUT \ 0 | 0 | 0 | 0 | 0 | 0 \ R \
=R VAR 0 0 0 0 0 0 0 0

|I| = Reserved

B 10. LVI R&EFHES (LVISR)
LVIOUT — LVI $8/R~{if
Vpp FYHLEAERE 2] Vigrpr PA T » 3% FUEAI 2 HEE 15 2 Vpp BLEAE R T Vigopr
I SRR 2 0 -

MC68HC908QY4°MC68HCI08QT4°MC68HCI08QY2MCE8HCI08QT2MCE8HCI08QY 1eMCE68HCI08QT1
14 MOTOROLA




IRQ REMZEHFF4 (INTSCR)

fi: 7 6 5 4 3 2 1 0
$001D| 0 0 0 0 IRQF1 | ACK1 | IMASKi | MODEH
g 0 0 0 0 0 0 0 0

11. IRQ REMEHFFS (INISCR)
IRQF1 — IRQ #5 & Az

2 IRQ Wil SR A& 2Bl » XA RIRE ML 2 HE 1 -
1 = 45 IRQ P iiiE R A& £

ACK1 — TRQ i R A fiL
F GRS A 1 Al BLEBR X TRQ i Bi5E - x ACKL i NI fiE & 09 0
IMASKT — IRQ rf 7l i
1 = %51k IRQ o 73 R

MODE1 — TRQ Wi fish & 7 =3 $% fir
1 = TR R 2 ik & b
0 = TREW ik & v K7

SIME IR FHFS (SRSR)

RAAFFEREE T EMRER - TR E—RE AN R E AL o @ s
SIM (74K 2595 77 25 (9 30 78 T DUTE BRE T A b3 G AZ o B RS A7 & & POR {if
A1 AR ELL

. 7 6 5 4 3 2 1 0
$FEOT| POR PIN COP | ILOP | ILAD [MODRST| LVI 0
POR: 1 0 0 0 0 0 0 0

12. SIM B RAEFFS (SRSR)

POR — | L5 {7 b AT

1= E—RXRE{i2H POR 5[#H
PIN — 458 & 47 b &AL

1 = E—RENZ W E NS RST 511
COP — & BN T 1E 1E W & Aibr &L

1= F—RENEH COP i 2ol
ILOP — FE LR AVEMS & AL AR AL

1= E—REMEHIEEREIEMGSIRER

MC6E8HC908QY4*MC68HCI08QT4*MCE8HCI08QY2eMCE68HCI08QT2:MCESHCI08QY 1eMCE68HCI08QT1
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[LAD — J 3 s sik 52 A3 b A8 A7
1= E—REN2H Ik g R
MODRST — H #2454 3 2 AR R 5 A7 A AL
1= bE—RE A0t A NG U Ry » B2 b W) & $FFFE A $FFFE
IR 9 SFE 3 HL PTA2/IRQ=Vpyp B b #5247 5 [ 2

LVI — {8 28 1k 5 (7 AR B AL
1= E—RENEHERESIES R

PR AT ESE (INT1, INT2, INT3)
X =R A B L BT L2 B 2 i R e o B TR s R e A o LR -

. 7 6 5 4 3 2 1 0

$FE04| 0 IF5 IF4 IF3 0 IF1 0 0

g 0 0 0 0 0 0 0 0
e i 9 TOF TCH1  TCHO IRQ

B 13. hiREFFESE 1 (INT1)

W 7 6 5 4 3 2 1 0
$FE05| IF14 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0

R . KB

B 14. PREFESR 2 (INT2)
fif 7 6 5 4 3 2 1 0
$FE06| 0 0 0 0 0 0 0 IF15
=R VAR 0 0 0 0 0 0 0 0
Hh PR I ADC

B 15. hiREFEFESR3 (INI3)

Fox — th i &
OSBRI T2 3 PRI AESE ) o T 24 2 5 o T SR 2
1= PR R
0 = VAT ok K 2

MC6E8HC908QY4*MC68HCI08QT4*MCE8HCI08QY2eMCE68HCI08QT2:MCESHCI08QY 1eMCE68HCI08QT1
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R abEEs (CPU)

MC6E8HC908QY4*MC68HCI08QT4*MCE8HCI08QY2eMCE68HCI08QT2:MCESHCI08QY 1eMCE68HCI08QT1

16 i3kt CPU iy 5 M7 a8 o CPU A E SR A 2 F e — 8k -

7 0

LTI
15 0
LI TP T P x ]l
15 0
HEEEEEEEEEEEEEEN
15 0

7 0
vl [H[1n]Z]c]

ACCUMULATOR (A)

INDEX REGISTER (H:X)

STACK POINTER (SP)

PROGRAM COUNTER (PC)

CONDITION CODE REGISTER (CCR)

CARRY/BORROW FLAG

ZERO FLAG

NEGATIVE FLAG

INTERRUPT MASK

HALF-CARRY FLAG

TWO’'S COMPLEMENT OVERFLOW FLAG

K 16. CPUHES
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MC68HCI08QY4 &4 =

HERE
3 5 % 7 M68HCO8 Fir A5 f5 Y BIICHF ~ #81F » fi/RK AL~ FaL5 K~ 16 %
HINLAS RS (AR ERERS AR R ) ~ MLES A% 5 £~ PRAT 55 5 i T B9 ] B9 50
X IR S AR S AL
£5. EARFERE
P 2EaT] 4k - I =
BT Y3 iR AR e | fE
; VIH[I|N|[Z|C| KR | o | g (W
ADC #opr IMM A9 i 2
ADC opr DIR B9 |dd 3
ADC opr EXT C9 |hhil | 4
AD X . NN A |[IX2 D ff |4
e i Add with Carry A< (A) + (M) + (C) ol I N B e 2o |eeft |2
ADC ,X IX F9 2
ADC opr,SP SP1 9EE9 |ff 4
ADC opr,SP SP2 9ED9 eeff | 5
ADD #opr IMM AB i 2
ADD opr DIR BB |dd 3
ADD opr EXT CB |hhil |4
ADD opr,X . PR ~ |IX2 DB |eeff | 4
ADD oprX Add without Carry A« (A) + (M) ORI BON SN O ol ) X1 EB |ff 3
ADD ,X IX FB 2
ADD opr,SP SP1 9EEB |ff 4
ADD opr,SP SP2 9EDB|eeff | 5
AIS #opr Add Immediate Value (Signed) to SP SP « (SP) + (16 « M) —-|={=|={-|={IMM A7 i 2
AIX #opr Add Immediate Value (Signed) to H:X H:X « (H:X) + (16 « M) === {=|={IMM AF i 2
AND #opr IMM A4 ii 2
AND opr DIR B4 |dd 3
AND opr EXT C4 |hhil | 4
AND opr,X ! IX2 D4 |eeff | 4
AND ,X IX F4 2
AND opr,SP SP1 9EEA4 |ff 4
AND opr,SP SP2 9ED4 |ee ff | 5
ASL opr DIR 38 |dd 4
ASLA - INH 48 1
ASLX Arithmetic Shift Left N + |INH 58 1
ASL oprX (Same as LSL) Crat [[[TT[T}e0 SR |ix 68 |ff |4
ASL ,X b7 b0 IX 78 3
ASL opr,SP SP1 9E68 | ff 5
ASR opr DIR 37 |dd 4
ASRA - = INH 47 1
ASRX . e %jjjjjjih . .« |INH 57 1
ASR oprX Arithmetic Shift Right O B e o B o o) a7 s 4
ASR opr, X b7 bo IX 77 3
ASR opr,SP SP1 9E67 |ff 5
BCC rel Branch if Carry Bit Clear PC« (PC)+2+rel?(C)=0 —-|=1-|-|-|—-|REL 24 |rr 3
DIR (b0)| 11 |dd 4
DIR (b1) 13 |dd 4
DIR (b2) | 15 |dd 4
Lo DIR (b3)| 17 |dd 4
BCLR n, opr Clear Bitnin M Mn « 0 71717~ |"|DIR (b4)| 19 |dd 4
DIR (b5)| 1B |dd 4
DIR (b6)| 1D |dd 4
DIR (b7)| 1F |dd 4

MC6E8HC908QY4*MC68HCI08QT4*MCE8HCI08QY2eMCE68HCI08QT2:MCESHCI08QY 1eMCE68HCI08QT1
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#£5. BHIRGAER

F PG 34k w| B =
B B1E TRFER &£ | &
N y Y 1]
B | &
BCS rel Branch if Carry Bit Set (Same as BLO) PC« (PC)+2+rel?(C)=1 - - REL 25 |rr 3
BEQ rel Branch if Equal PC« (PC)+2+rel?(Z)=1 -|= REL 27 |rr 3
Branch if Greater Than or Equal To _
BGE opr (Signed Operands) PC« (PC)+2+rel?(N®V)=0 -|- REL 90 (rr 3
B h if Greater Than (Signed
BGT opr o?gr%n&s) reater Than (Signe PC« (PC)+2+rel? (Z) I (N® V)=0 -|- REL 92 |rr 3
BHCC rel Branch if Half Carry Bit Clear PC« (PC)+2+rel?(H)=0 - - REL 28 |rr 3
BHCS rel Branch if Half Carry Bit Set PC« (PC)+2+rel? (H)=1 - - REL 29 |rr 3
BHI rel Branch if Higher PC« (PC)+2+rel?(C)I(Z2)=0 - - REL 22 |rr 3
BHS rel (Bsrgﬂfg‘ ;fSHE;%hCe)r or Same PC  (PC) +2 + rel? (C) = 0 -|- REL 24 |r |3
BIH rel Branch if IRQ Pin High PC« (PC)+2+rel? IRQ =1 -|- REL 2F |rr 3
BIL rel Branch if IRQ Pin Low PC « (PC)+2+rel? IRQ=0 -|- REL 2E |rr 3
BIT #opr IMM A5 i 2
BIT opr DIR B5 |dd 3
BIT opr EXT C5 |hhil | 4
BIT opr,X . _ IX2 D5 |eeff | 4
BIT oprX Bit Test (A) & (M) t IX1 E5 |ff 3
BIT X IX F5 2
BIT opr,SP SP1 9EES |ff 4
BIT opr,SP SP2 9ED5 |eeff | 5
Branch if Less Than or Equal To _ -
BLE opr (Signed Operands) PC— (PC)+2+rel? (Z)INDV)=1 REL 93 |(rr 3
BLO rel Branch if Lower (Same as BCS) PC« (PC)+2+rel? (C)=1 -|- REL 25 |rr 3
BLS rel Branch if Lower or Same PC« (PC)+2+rel?(C)I(Z2)=1 - - REL 23 |rr 3
BLT opr Branch if Less Than (Signed Operands) PC— (PC)+2+rel? (N®V)=1 -1- REL 91 |rr 3
BMC rel Branch if Interrupt Mask Clear PC« (PC)+2+rel?()=0 -|- REL 2C |rr 3
BMI rel Branch if Minus PC« (PC)+2+rel? (N)=1 -|- REL 2B |rr 3
BMS rel Branch if Interrupt Mask Set PC«— (PC)+2+rel?(l)=1 -|- REL 2D |rr 3
BNE rel Branch if Not Equal PC« (PC)+2+rel?(2)=0 - - REL 26 |rr 3
BPL rel Branch if Plus PC« (PC)+2+rel?(N)=0 -|- REL 2A |rr 3
BRA rel Branch Always PC « (PC) +2 + rel - - REL 20 |rr 3
DIR (b0)| 01 (ddrr |5
DIR (b1)| 03 |ddrr |5
DIR(b2)| 05 |(ddrr |5
BRCLR n,opr;rel | Branch if Bit nin M Clear PC « (PC) + 3 + rel? (Mn) = 0 -|- oA ggi; 90 jaarm |2
DIR (b5)| OB |(ddrr |5
DIR (b6)| OD |(ddrr |5
DIR (b7)| OF |ddrr |5
BRN re/ Branch Never PC « (PC) +2 -|- REL 21 |rr 3
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MC68HCI08QY4 &4 =

#£5. EARGAE

F PG 34k w| B =
B B TR FAR fe |
" VIH[I|N|Z|C| KR | o | g (¥
DIR (b0)| 00 (ddrr |5
DIR (b1)| 02 |(ddrr |5
DIR (b2)| 04 |ddrr |5
BRSET n,opr,rel | Branch if Bit nin M Set PC (PC)+3+rel?(Mn)=1  |—|-|-|-[-|? [BR ggig o jadrr |2
DIR (b5)| OA |ddrr |5
DIR (b6)| OC |(ddrr |5
DIR (b7)| OE |(ddrr |5
DIR (b0)| 10 |(dd 4
DIR (b1)| 12 |dd 4
DIR (b2) | 14 |dd 4
P DIR (b3)| 16 |dd 4
BSET n,opr SetBitnin M Mn « 1 — —-|- ~|DIR (b4)| 18 |dd 4
DIR (b5)| 1A |dd 4
DIR (b6)| 1C |dd 4
DIR (b7)| 1E |dd 4
PC « (PC) + 2; push (PCL)
BSR rel Branch to Subroutine SP < (SSPP<)_—(1S,F§))u_sq (PCH) - -|- - |REL AD |rr 4
PC « (PC) + rel
CBEQ opr,rel PC « (PC) + 3 +rel ? (A) — (M) = $00 DIR 31 (ddrr | 5
CBEQA #opr,rel PC « (PC) + 3 +rel ? (A) — (M) = %OO IMM 41 iirr 4
CBEQX #opr,rel ; PC « (PC) + 3 +rel ? (X) — (M) =$00 | _ e _|IMM 51 [iirr 4
CBEQ opr,X+,rel|Compare and Branch if Equal PC « (PC) + 3 + rel ? (A) — (M) = $00 X1+ 61 |ffrr |5
CBEQ X+,rel PC « (PC) + 2 + rel ? (A) — (M) = $00 IX+ 71 |rr 4
CBEQ opr,SP,rel PC « (PC) + 4 + rel ? (A) — (M) = $00 SP1 9E61 |ff rr 6
CLC Clear Carry Bit C«0 - -|- 0 [INH 98 1
CLI Clear Interrupt Mask <0 - 0|- — [INH 9A 2
CLR opr M « $00 DIR 3F |dd 3
CLRA A « $00 INH 4F 1
CLRX X « $00 INH 5F 1
CLRH Clear H « $00 0 -10 —|INH 8C 1
CLR opr,X M « $00 IX1 6F |ff 3
CLR X M « $00 IX 7F 2
CLR opr,SP M « $00 SP1 9EGF |ff 4
CMP #opr IMM A1 i 2
CMP opr DIR B1 |dd 3
CMP opr EXT C1 |hhil | 4
CMP opr,X . N ~ [IX2 D1 |eeff | 4
CMP oprX Compare A with M (A) = (M) o -1 X3 E1 |ff 3
CMP X IX F1 2
CMP opr,SP SP1 9EET1 |ff 4
CMP opr,SP SP2 9ED1 |eeff | 5
COM opr M « (M) = $FF — (M) DIR 33 |dd 4
COMA A« (A)= %FF — (M) INH 43 1
COMX , X « (X) = $FF — (M) _ INH 53 1
COM oprX Complement (One’s Complement) M — (M) = $FF — (M) 0 7 1 IX1 63 |ff 4
COM X M « (M) = $FF — (M) IX 73 3
COM opr,SP M « (M) = $FF — (M) SP1 9E63 | ff 5
CPHX #opr N . . 4 ~ |IMM 65 |[iiii+1 | 3
CPHX opr Compare H:X with M (H:X) = (M:M + 1) 0 -7 Y IDR 75 |dd 2
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#£5. EARGAE

F PG 34k w| B =
Bhia HfE TR FAR e |
\' I|N|Z|c| AR 2
B | &
CPX #opr IMM A3 i 2
CPX opr DIR B3 |dd 3
CPX opr EXT C3 |hhil | 4
CPX X . N ~ |IX2 D3 |eeff |4
CPX oprX Compare X with M (X) = (M) o -1 X3 E3 |ff 3
CPX opr,X IX F3 2
CPX opr,SP SP1 9EES |ff 4
CPX opr,SP SP2 9ED3 |eeff | 5
DAA Decimal Adjust A (A)1o U -7 7 |INH 72 2
A« (A)—1orM« (M)—1orX« (X)— 5
DBNZ opr,rel PC « (PC) + 3 + rel ? (result) # 0 DIR 3B |ddrr 3
DBNZA rel PC « (PC) + 2 + rel ? (result) #0 INH 4B |rr 3
DBNZX rel Decrement and Branch if Not Zero PC « (PC) + 2 + rel ? (result) # 0 - -|- — [INH 5B |rr 5
DBNZ opr,X,rel PC « (PC) + 3 + rel ? (result) #0 IX1 6B |ffrr 4
DBNZ X, rel PC « (PC) + 2 + rel ? (result) # 0 IX 7B |rr 6
DBNZ opr,SP,rel PC « (PC) + 4 + rel ? (result) # 0 SP1 9E6B |ff rr
DEC opr M« (M) -1 DIR 3A |dd 4
DECA A« (A)-1 INH 4A 1
DECX X (X) -1 N INH 5A 1
DEC oprX Decrement M < (M) — 1 S XA 6A |ff | 4
DEC ,X M« (M) -1 IX 7A 3
DEC opr,SP M« (M) -1 SP1 9EB6A |ff 5
- A « (H:A)/(X) _ o N
DIV Divide H < Remainder T |INH 52 7
EOR #opr IMM A8 |ii 2
EOR opr DIR B8 |dd 3
EOR opr EXT C8 |hhil | 4
EOR opr,X ; : IX2 D8 |eeff | 4
EOR oprX Exclusive OR M with A A—(ADM) 0 -7 = 11X Es |if 3
EOR ,X IX F8 2
EOR opr,SP SP1 9EES |ff 4
EOR opr,SP SP2 9ED8 |eeff | 5
INC opr M« (M) + 1 DIR 3C |dd 4
INCA A (A)+1 INH 4C 1
INCX X (X) +1 N _ _|INH 5C 1
INC opr,X Increment M« (M) + 1 M ¢ IX1 6C |ff 4
INC ,X M« (M) + 1 IX 7C 3
INC opr,SP M« (M) + 1 SP1 9EGC |ff 5
JMP opr DIR BC |dd 2
JMP opr EXT CC |hhil | 3
JMP opr,X Jump PC « Jump Address - -|- —|IX2 DC |eeff | 4
JMP opr,X IX1 EC |ff 3
JMP X IX FC 2
JSR opr PC « (PC)+n(n=1,2, or3) DIR BD jdd |4
JSR opr ) Push (PCL); SP « (P) — 1 EXT CD |hhil |5
JSR opr,X Jump to Subroutine Push (PCH)" SP « (SP) — 1 - -1~ —|IX2 DD |eeff | 6
jgg ’c;?r,x PC « Unconditional Address B((1 EB ff i
LDA #opr IMM A6 i 2
LDA opr DIR B6 |dd 3
LDA opr EXT C6 |hhil | 4
LDA opr,X IX2 D6 |eeff | 4
LDA oprX Load A from M A« (M) 0 -1 = 11X E6 |ff 3
LDA ,X IX F6 2
LDA opr,SP SP1 9EE® |ff 4
LDA opr,SP SP2 9EDG6 |ee ff | 5
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#£5. EARGAE

P 321 34k % | B =
BhiE BIE TR AR e |
\'} I[N|Zz|Cc| AR B » i1
LDHX #opr , , , _ _{IMm 45 liij |3
LDHX opr Load H:X from M H:X « (M:M + 1) 0 o DIR 55 |qd 2
LDX #opr IMM AE Jii 2
LDX opr DIR BE |dd 3
LDX opr EXT CE |hhll | 4
LDX opr,X IX2 DE |eeff | 4
LDX oprX Load X from M X « (M) 0 1717 1]- IX1 EE |ff 3
LDX ,X IX FE 2
LDX opr,SP SP1 9EEE |ff 4
LDX opr,SP SP2 9EDE |eeff | 5
LSL opr DIR 38 |dd 4
LSLA INH 48 1
LSLX Logical Shift Left Ce{ T[] ]=o0 N _ ~ |INH 58 1
LSL opr,X (Same as ASL) ChsNEEEEEEE ¥ HELE X1 68 |ff 4
LSL X b7 bo IX 78 3
LSL opr,SP SP1 9E68 | ff 5
LSR opr DIR 34 |dd 4
LSRA —_— INH 44 1
LSRX ical Shift Ri T $ $ |INH 54 !
L3R oprX Logical Shift Right 0 $ =102 | ix1 64 i 4
LSR X b7 bo IX 74 3
LSR opr,SP SP1 9E64 | ff 5
M8¥ ggg;)(e_r (M)pestination < (M)source BB(+ gE gg dd i
MOV #opropr | Move X e (HX) 2 1 (IXaD. DIX Ol=|={*]*|~|imMD 6E liidd |4
MOV X+,0pr X ¢ (HX) + 1 (IX+D, DIX+) IX+D 7E |dd | 4
MUL Unsigned multiply X:A « (X) x (A) - —|—=[—=]0]|INH 42 5
NEG opr enn DIR 30 |dd |4
NEGA Mo oo o INH 40 1
NEGX , - N ~ |INH 50 1
Negate (Two’s Complement) X « —(X) = $00 — (X) ! 11712

NEG opr,X M < (M) = 800 — (M) IX1 60 |ff 4
NEG X M < (M) = 800 — (M) IX 70 3
NEG opr,SP - SP1 9E60 | ff 5
NOP No Operation None - —|=|{=]=|INH 9D 1
NSA Nibble Swap A A « (A[3:0]:A[7:4]) —|=1=1=1=|=|INH 62 3
ORA #opr IMM AA i 2
ORA opr DIR BA |dd 3
ORA opr EXT CA |hhil | 4
ORA opr,X ; _ _|IX2 DA |eeff |4
ORA oprX Inclusive OR A and M A« (A) | (M) 0 o X1 EA |if 3
ORA X IX FA 2
ORA opr,SP SP1 9EEA |ff 4
ORA opr,SP SP2 9EDA |eeff | 5
PSHA Push A onto Stack Push (A); SP « (SP) - 1 - —|=|—=]=|INH 87 2
PSHH Push H onto Stack Push (H); SP « (SP) -1 - —|=|=]=|INH 8B 2
PSHX Push X onto Stack Push (X); SP « (SP) -1 - —|={=]=|INH 89 2
PULA Pull A from Stack SP « (SP + 1); Pull (A) - —|=|—=[=|INH 86 2
PULH Pull H from Stack SP « (SP + 1); Pull (H) —|={=|=|=|={INH 8A 2
PULX Pull X from Stack SP « (SP + 1); Pull (X) —|={=|=|=|={INH 88 2
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#£5. BHIRGAER

P 321 34k % | B =
B B AE TR AR e |
VIH|I|N|Z|Cc| AR i1
B | %%

ROL opr DIR 39 |dd 4
ROLA INH 49 1
ROLX Lom i) | s|INH ] 59 1
ROL oprX Rotate Left through Carry HEEEEEEE ol I . U ix 8o | 4
ROL ,X b7 bo IX 79 3
ROL opr,SP SP1 9EB9 | ff 5
ROR opr DIR 36 |dd 4
RORA .J INH 46 1
RORX | TTTIIIT}~ INH | 56 1
ROR oprX Rotate Right through Carry T-1-17 Y ixd 66 |if 4
ROR ,X b7 bo IX 76 3
ROR opr,SP SP1 9E66 | ff 5
RSP Reset Stack Pointer SP « $FF - === — [INH 9C 1

SP < (SP) + 1; Pull (CCR)

SP « (SP) + 1; Pull (A)

RTI Return from Interrupt SP « (SP) + 1; Pull (X) ON ol ROl o) $ |INH 80 7

SP « (SP) + 1; Pull (PCH)

SP « (SP) + 1; Pull (PCL)

. SP < SP + 1; Pull (PCH)
RTS Return from Subroutine SP « SP + 1: Pull (PCL) —-|=1-1- — [INH 81 4
SBC #opr IMM A2 |ii 2
SBC opr DIR B2 |dd 3
SBC opr EXT C2 (hhil |4
ggg gg;))é Subtract with Carry A« (A)—(M)-(C) =117 ! :))g Eg ?fe ff g’
SBC ,X IX F2 2
SBC opr,SP SP1 9EE2 |ff 4
SBC opr,SP SP2 9ED2 |eeff |5
SEC Set Carry Bit Ce1 —--1-|- 1 |INH 99 1
SEI Set Interrupt Mask |1 —|=11]- — [INH 9B 2
STA opr DIR B7 |dd 3
STA opr EXT C7 |hhil | 4
STA opr,X IX2 D7 |eeff | 4
STA opr,X Store Ain M M « (A) o|-|-1? —[IX1 E7 |ff 3
STA X IX F7 2
STA opr,SP SP1 9EE7 |ff 4
STA opr,SP SP2 9ED7 |eeff | 5
STHX opr Store H:Xin M (M:M + 1) « (H:X) o-|-|7 - |DIR 35 |dd 4
STOP Enable IRQ Pin; Stop Oscillator | < 0; Stop Oscillator —|-]0|- —|INH 8E 1
STX opr DIR BF |dd 3
STX opr EXT CF |hhil | 4
STX opr,X IX2 DF |eeff | 4
STX oprX Store X in M M « (X) ol-|-[1]3]-[IX1 EF |ff 3
STX X IX FF 2
STX opr,SP SP1 9EEF | ff 4
STX opr,SP SP2 9EDF |eeff | 5
SUB #opr IMM AO |ii 2
SUB opr DIR BO |dd 3
SUB opr EXT CO (hhil |4
SUB opr,X N A |IX2 DO |eeff | 4
SUB oprX Subtract A (A) - (M) SR X E0 |ff |3
SUB X IX FO 2
SUB opr,SP SP1 9EEQ |ff 4
SUB opr,SP SP2 9EDO |eeff | 5
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MC68HCI08QY4 &4 =

#£5. EARGAE

F 1P 34k . - =
Bt ¥ . 303 TmFBAR & | 1§
VIH|I|N|Z|C| AR B | M 2
PC « (PC) + 1; Push (PCL)
SP « (SP) — 1; Push (PCH)
SP « (SP) — 1; Push (X)
SWi Software Interrupt Sg|<3—<_(S(I§)Pl;1PEsuhsr(1C§é%?) —|={1|{=|-|-|INH 83 9
SP « (SP)—1; 1«1
PCH « Interrupt Vector High Byte
PCL « Interrupt Vector Low Byte

TAP Transfer A to CCR CCR « (A) TIET T[T [T |INH 84 2
TAX Transfer A to X X« (A) —|=|-|=|—=|—1|INH 97 1
TPA Transfer CCR to A A < (CCR) —|=1=1—-|—-]—|INH 85 1
TST opr DIR 3D |(dd 3
TSTA INH 4D 1
¥2P§)pr,x Test for Negative or Zero (A) —$00 or (X) —$00 or (M) =$00 |0 |- |~-|T |T |- :)’\(lr| gB f (13
TST X IX 7D 2
TST opr,SP SP1 9E6D |ff 4
TSX Transfer SP to H:X H:X < (SP) + 1 =|{=|=|=|=|—1|INH 95 2
TXA Transfer X to A A« (X) —|{=1=|=|-|-{INH 9F 1
TXS Transfer H:X to SP (SP) « (H:X) -1 —|=1=1-|-]—-|INH 94 2
A Accumulator n Any bit
C Carry/borrow bit opr Operand (one or two bytes)
CCR Condition code register PC Program counter
dd Direct address of operand PCH  Program counter high byte
dd rr Direct address of operand and relative offset of branch instruction PCL Program counter low byte
DD Direct to direct addressing mode REL Relative addressing mode
DIR Direct addressing mode rel Relative program counter offset byte
DIX+ Direct to indexed with post increment addressing mode r Relative program counter offset byte
ee ff High and low bytes of offset in indexed, 16-bit offset addressing SP1 Stack pointer, 8-bit offset addressing mode
EXT Extended addressing mode SP2 Stack pointer 16-bit offset addressing mode
ff Offset byte in indexed, 8-bit offset addressing SP Stack pointer
H Half-carry bit U Undefined
H Index register high byte \ Overflow bit
hh i High and low bytes of operand address in extended addressing X Index register low byte
| Interrupt mask Z Zero bit
ii Immediate operand byte & Logical AND
IMD Immediate source to direct destination addressing mode | Logical OR
IMM Immediate addressing mode @ Logical EXCLUSIVE OR
INH Inherent addressing mode () Contents of
IX Indexed, no offset addressing mode —() Negation (two’s complement)
IX+ Indexed, no offset, post increment addressing mode # Immediate value
IX+D Indexed with post increment to direct addressing mode « Sign extend
IX1 Indexed, 8-bit offset addressing mode «— Loaded with
IX1+ Indexed, 8-bit offset, post increment addressing mode ? If
IX2 Indexed, 16-bit offset addressing mode : Concatenated with
M Memory location ? Set or cleared
N Negative bit — Not affected
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ke Bk (0SC)

MC68HCI08QYx F11 MC68HCI08QTx £ U Fit isf afr 5 m] fit 3% % :

1. Ak e« WEAE R & 0l 7= 248 3. 2MHz /9 S ERB0R - 1% K2 A R
AJ DAE £5 %6 HITE I A L 0. 298 1925 dE iR % o b i i 52 125 A 3RO\ Fi
oo

2. HHEBIR AR ¢ SMERIR AR (AN IR SRR ) ) E 4 7 B2 B OSCL {1 O I
B e

3. HLEB RC Higg = TR AE OSCL 5MAIE & — S+ i BH - #ik % S BRI A i RC
#i ¥7 dor B A) 7= A S e b o

4. SHERALARALEE ¢ HIALR ~ BLBH » WA AE OSCL AT OSC2 5[ RANZH Rl S48 i
LS o BITR] A R R AN R A o

P B B LT B A AR B s B (4438 OSC » RC » XTAL ) » H P Bk T DU T #4F -
ShER I YY) 1. XFAHSE LR H B% » OSCOPT[1:0]1=1:1 - & PTA4 (0SC2 ) i H
S A e LR S e A AT DA AR SR SR PN s o 4E 5 OSCOPT[1:01] #ijnJ
DB S IREIRAA —RBMN TR -
2. %E CONFIG2 ZF1E 2 (f OSCOPT[1:0]1 fif o #R7% Petsith et 18 4 e % &
OSC1 by~ ER B i A » A0SR B3k BE LRSS IR Fe i » W) OSC2 #¢ 1% i O i
P o
3. YRR IT 230 1 v Fir 4 47 1 I 1 53¢ 1 R 2 E W DA 56 4 T 32 36 1 e e YRR
I o —Fha] N5 50 2 2L ud S5 1 4096 4~ SL4RJE B - Bilan - xbF
AMHz /&L » &0 KT Ims ©
. RENFS o F PR ¥ OSC RS FFEAy (OSCSTAT ) Hiy ECGON fifi& 1 o
5. L& E| ECGON &AL G » OSC 18 ¥4 & 453 P A S0 5B  Bi  EFH 3 AR &5
IR 881 TAETS M -
OSC R H Y] # 22 ZF 0B Bh o $ETHI2 5 2 it T e SR e ke -
OSC #& He i {17 OSCSTAT & 17 22 iy ECGST £ » SR 15 1k N SRR 1% Pl s
17 °
HE - —BHY BB P ERER YT - NSRS R EEEAMNTE R T F6e
EHHLAE o AR ARSI pis 1k - AN 2 Y] e Bl RS s o
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MC68HCI08QY4 &4 =

FROM SIM TOSIM TOSIM
BUSCLKX4 BUSCLKX2
XTALCLK P
SIMOSCEN }
MCU
PTA5/0SC1/AD3/KBI5 R PTA4/0SC2/AD2/KBI4
B
— \/\\—o0
R
e ®
D
ey C1 C2 Note 1.
T T Rg can be zero (shorted) when used
4 with higher-frequency crystals. Refer
L to crystal manufacturer’s data.
P 17. XTAL $i% 3% 83 510 & B2 e B
OSCRCOPT
FROM SIM Y TO SIM TO SIM
INTCLK — 1 ¢ -
BUSCLKX4 BUSCLKX2
1
SIMOSCEN EN EXTERNAL RC RCCLK -
OSCILLATOR ¢ 2
1 [
0 PTA4 |—
Te) PTA4
MCU * OSC2EN
PTA5/0SC1/AD3/KBI5 PTA4/0SC2/AD3/KBI4
o

Vop

Rext

18. RC #1748 51 &B 2 52 . B
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RZSNREFER ki as IRE T F a5 (OSCSTAT ) v (L 2 1 A A1 58 By ol 050 280 7456 s o 3052 ) 1)
( OSCSTAT ) i o

fiz 7 6 5 4 3 2 1 0
$0036| R R R R R R ECGON | ECGST
=R 0 0 0 0 0 0 0 0
R = Reserved

B 19. IRHGREFFS (O0SCSTAT)
ECGON — 1R i i % 2E 8% fe P L
1 = JeishaRnd o % A 6%

ECGST — 4B i bR & A2
1 = SFERI Bh TAF

RZBABETES
( OSCTRIM) 1 7 6 5 4 3 2 1 0
$0038| TRIM7 | TRIM6 | TRIM5 | TRIM4 | TRIM3 | TRIM2 | TRIM71 | TRIMO
=R IAR 1 0 0 0 0 0 0 0

B 20. $R% aIAEFES (OSCIRIM)

TRIM7-TRIMO — Py 545 3% 2 8¢ (1 7
RCEERS: /B (S AT S50 PR 4 55 R P 1 PSS M I A o St WA P
il 0 5 3 I 5 R BRI+ ) SF P AT R B o R T 1
B 1) > PIERI BB AT X R OR A CREER 7 $80) sm (i
) 0.29% o AERS Fr AoV BT FE A P FE 56 A0 » 0 ) P 49058 25 s 5 PR £
it +59% o % {izf5 OSCTRIM [y fifi g $80 » AFIf K7 10 28 Lk Wy
3.2MHz +25% -

% DR 77 LU A FLASH 77 % 2 v g TRIMLOC ( $FFCO ) v » £ I AL )
BALAY > LA TRIMLOC £t ) » #AJ 764 7€ OSCTRIM ( $0038 ) rft ik %1
S IS R ESISTOR
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MC68HCI08QY4 &4 =

E R (TIM)

INTERNAL BUS

MC68HC908QYx A1 MC68HCI08QTx [y & i #8  Hh EL A LA T Rk -

A i A e / B PR REE

- ANEERN BT PR SRE LR AR o ] TR
TS 5 1 11RO Bk o

- ANRENER - B
i

] 7 A AN % o ety 2% b g PWML Jik e e

TIM i b m] 2 142 352 1 Oy 6 2 I e 1 - o 20 90 i

TIM %k %% I8 9 16 fi2 3 s 17 s i+ 2005 R

TIM 3% % B A 5 (A2 F1 52 AL AL

» USRS R R BRAE - W T AR S N R

PRESCALER SELECT

+1,2,4,8,16,32, OR 64
L S e B
T A
TSTOP ! ! !
| ps2 | pst | pso |
TRST >
A ,
|  teBITCOUNTER [T > TOF INTERRUPT
5 TOIE Loaic
16-BIT COMPARATOR > TOGGLE
TMODH:TMODL
Tovo
CHANNEL 0 | esos | eson | CHOMAX Lpg(';lg | > TCHO
$ 16-BIT COMPARATOR |-
TCHOH:TCHOL « X) CHOF ‘)
$ 16-BIT LATCH - lN-lI-_EORGRIg PT
MISOA CHOIE
MSOB X)
TOV1
CHANNEL 1 | ewste | esia | CH1MAX fgg‘l{: | > TCH
$ 16-BIT COMPARATOR |-
TCHIH-TCHIL « (X) CHIF $
N < INTERRUPT
.y 16-BIT LATCH - —r ey
MS1A

21. TIM sheefE &
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PWM #1451t

TIM RELEHFEFS
(TSC)

ANt G iR 2k iR PWM S 5 R0 5 77 58 A DL 20 58

1. fETSC HFfFdsd :

a. (Efi TSTOP fizfs 1k TIM 3%k
b. BN TRST 7 & A7 TIM it 288 e 53 iR K F 5

£ TMODH: TMODL. H 35 % Ffr 75 22 9 PWM /9 J& 39 5
£ TCHxH: TCHxL Hrist € Fir 75 Z2 19 PWM Rk 5 5
il TIM Al 5E x ISR FFFay (TSCx ) DA BEFTRe ZAIIIHE

a. KL PEAL MSxB:MSxA iy 0:1 ( ASafr 2% o ity H LR 50 P
55 ) » 20K MSxB:MSxA. &0y 1:0 (4% ity i i LL AR B P {5

F) o WRT:

b, Hig ML L TOVx & 15
c. 4%/ HZEWE PR ELSxB:ELSxA &y 1:0 (MBI %) » ¥
FLSxB:ELSxA & 1:1 (i th LLARIE AL ) - ilad faw th Lo A S B PR

BT TR - WRT

5. ik TSC A f# as ity TSTOP fif

fr: 7 6 5 4 3 2 1 0
$0020| TOF | TOIE | TSTOP | TRST 0 PS2 PSf PSO
gfi: 0 0 1 0 0 0 0 0

TOF — & I & ¥ thi b &2

B 22. TIM R&ZEHEFES (TSC)

2178 B B8 PR B T E A BB R - TOF & A7 o J32 HUE I 28 1K 25 428 11 27

Fas o WHX — L5 A% » o] DUERRIZREAL -
1 = SEN 88 71 200h B HE 7 203 24 fil

TOIE — & I 8 6 Hi o e fe 977 2
1 = JoifE iy &k i b
TSTOP — & I &% i 4% 1k iz
1 = {1k &5 it 2
TRST — & I 8 5 iz iz
M HGALE A 1 805 BRI & i H B B 7 o I 48 T2 IR A2

FIBhE % » 3 H %A I AL 2 0 -
TEE ¢ [ (7 TSTOP Al TRST {0744 & i 2452 1k 7€ $0000 %% -
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MC68HCI08QY4 &4 =

EN S BEFESR
( TCNTH:TCNTL )

E I 8% BE i 2

TS
( TMODH: TMODL )

PS[2:0] — 43l [K] 1 % B L

F6. HIREFIEE
PS2 PS1 PS0O TIM Clock Source
Internal bus clock + 1

Internal bus clock + 2

Internal bus clock + 4

Internal bus clock + 8

Internal bus clock ~ 16

Internal bus clock + 32

Internal bus clock +~ 64

S| a|la|lajlO|lO|O| O

—_ = Ol O = -] O] O
O] =|O|=2|O|—=+|O

Reserved

XA ERE N & BEFFEREE TN ST B E R o RS T
(TCNTH ) Wi Bi /A7 37 (TCNTL) B o 3S: IS 4K 9 TONTH AS 2 52 ) Bi 77
iy TCNTL » J145 24 TCNTL 33 HUs & B %5 17 48 ©

i : 7 6 5 4 3 2 1 0

TCNTH $0021| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 Bit 10 Bit 9 Bit 8
=R VAR 0 0 0 0 0 0 0 0
i : 7 6 5 4 3 2 1 0

TCNTL $0022| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
=R VAR 0 0 0 0 0 0 0 0

B 23. EnER i EFFaS (TCONTH:TCNIL)

U I A A BT E A E R - R AR S AL TOF K BiE A7 » [N I 4% A
$0000 F 45 T —Kit %k o EN S FE R AL A fF s (TMODH ) B AR » #6548
1k TOF iz B i i A e » 0 BARALFF /745 (TMODL) #5 A o

fii 7 6 5 4 3 2 1 0

TMODH $0023| Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
=R VA 1 1 1 1 1 1 1 1

fii 7 6 5 4 3 2 1 0

TMODL $0024|  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
=R VA 1 1 1 1 1 1 1 1

B 24. ENGHETHEFFS (TMODH: TMODL )
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TE I 5% 8 8 R S

FES fir: 7 6 5 4 3 2 1 0
(TSC0, TSC1) TSCO $0025| CHOF | CHOIE | MSOB | MSOA | ELSOB | ELSOA | TOVO |CHOMAX
Gfi: 0 0 0 0 0 0 0 0
fr: 7 6 5 4 3 2 1 0
TSC1 $0028] CHIF | CHIIE | 0 | MSTA | ELSIB | ELS1A | TOV1 |CHIMAX
Gfi: 0 0 0 0 0 0 0 0

B 25. EnNRBERESERFES (TSCo, TSC1)
CHxF — i#i8 x #3 &AL
LBE x ERNT AR BEER » ARIESE x 5 LBk & B 78 CHxF
LA E 15 288 x 5 bR @ E N » W05 2 I 28 1 2Rl & B8 5 x
T A B CHxE (9% iE 1 o 24 CHxF BRI » 332 HUE B 23 3858 x R 2 12
Ty o Wi CHxF 5 A% » Al AERR %R &AL -
1 = @38 x 5 A f e s HRER
CHxIE — #3538 x k7 /e fir
1 = @58 x CPU B i R i
MSxB: MSxA — #& =3% B AL
ELSxB:ELSxA — ¥ / ML & FE AL

FT7. BB/ BPERMK

MSxB | MSxA | ELSxB | ELSxA Mode Configuration
X 0 0 0 Pln under port control;
initial output level high
Output preset -
Pin under port control;
X 1 0 0 -
initial output level low
0 0 0 1 Capture on rising edge only
0 0 1 0 Input capture | Capture on falling edge only
0 0 1 1 Capture on rising or falling edge
0 1 0 1 o Toggle output on compare
utput compare
0 1 1 0 or PWM Clear output on compare
0 1 1 1 Set output on compare
1 X 0 1 Buffered Toggle output on compare
1 X 1 0 output Clear output on compare
compare or
1 X 1 1 buffered PWM | Set output on compare

TOVx — ¥ ti 5% fiz
1 = i a5 i H Il aE x 5 B0 eg 71> 3 %

HEE 2 TOVx EALNY » HE I &5 @ x fi i FE R R I & A - DIE I 2%
B AT -
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MC68HCI08QY4 &4 =

CHxMAX — 338 x e A 22 b is i (ir
4 TOVx i i (2 » 3% i CHxMAX {7 i A4l & o M7l & o (9 PWM A5 5 905 22
L35 1009 - CHxMAX £E i (i 8015 % J5 B9 S 8 48 T — 4R A2 8% » CHxMAX
RE 75 il R AERF v 100964522 L -

OVERFLOW OVERFLOW OVERFLOW OVERFLOW OVERFLOW
}— PERIOD —>l l l l
L [
OUTPUT UTPUT OUTPUT OUTPUT
COMPARE COMPARE COMPARE COMPARE
CHXMAX |

26. CHxMAX x¥ PWM 13 51 &m

TE N B E TR e AR AT (MSxB:MSxA = 0:0) » SEHUE N 83858 x &F F a0 &7
(TCHOH:L, TCHIH:L) (TCHxH ) i » #2851 Al P 15 BARAL 77 (TCHxL ) #3800

FIRE > FEH LA T (SXB:MSxA # 0:0) » [SE I BB x A7 BN
FA (TCHxH) B AR » 3455 1 it AR i B S (75 (TCHXL) BB A

fif 7 6 5 4 3 2 1 0
TCHOH $0026| Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
=X A Indeterminate after reset
fif 7 6 5 4 3 2 1 0
TCHOL $0027| Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
=X A Indeterminate after reset
fif 7 6 5 4 3 2 1 0
TCH1H $0029| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
=X A Indeterminate after reset
fif 7 6 5 4 3 2 1 0
TCH1L $002A| Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
=X A Indeterminate after reset

B 27. ENBEEFES (TCHOH:L, TCHIH:L)
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B HaE (ADC)

MC68HC908QY2 + MC68HC908QT2 » MC68HC908QY4 F1 MC68HCI08QT4 E. A5 4 i#% 8 fif
BB Hds (ADC) o ADC 19 EZRF AT -

* 4% AD B KA

* Bik§E

*  HREH A ELL

o BAT AD B sg plobn B AL 8 R 7 A AD B i 5e i b

*  ADC I B 5 mJ i #%

INTERNAL
DATA BUS
ADC DATA REGISTER
A/D PIN INPUTS
ﬁ # AD[3.0]
CONVERSION ADC VOLTAGE IN CHANNEL
INTERRUPT | COMPLETE ADCVIN
LOGIg < ADC - SELECT —<— CH[4:0]
(1 OF 4 CHANNELS)
A
A
AIEN  COCO ADC CLOCK
CLOCK

BUS CLOCK ————®  GENERATOR

t

ADIV[2:0]

28. ADC ZEHHEHE

R I 1)
16

ADC s i A3 38
SEJHIMEH= BingE X Sk

B =

MC6E8HC908QY4*MC68HCI08QT4*MCE8HCI08QY2eMCE68HCI08QT2:MCESHCI08QY 1eMCE68HCI08QT1
MOTOROLA 33




MC68HCI08QY4 &4 =

ADC N PEBIF 1748

( ADSCR ) fr: 7 6 5 4 3 2 1 0
$003C| COCO | AIEN | ADCO | CH4 | CH3 | CH2 CH?1 CHO
g 0 0 0 1 1 1 1 1

COCO — %% #i 52 e b A& ik

Bl 29. ADC K& FFas (ADSCR)

24 ATEN Jy 0 i » COCO fi7 Hisk » AD Heif 58 i %2 1 - 24 ADSCR #5 A gk
# ADR B - %A E -

24 ATEN oy 1w (CPU il e ) » COCO {3 BUAE (A g O o

1 = ¥ease (AIEN = 0)

AIEN — ADC v 7 fe i iz

1 = ADC i feif
ADCO — ADC i &5 % e 122 il iz

1 = ¥4 ADC #5¥#

0 = 2K ADC #:#fe

CH[4:0] — ADC 3 i i% $E fiL
R+ N ADC LIRS IR SIS Bh

B A B REE
ADC

% 8. BB B
CH4 CH3 CH2 CH1 CHO ADC Channel Input Select
0 0 0 0 0 ADO PTAO
0 0 0 0 1 AD1 PTA1
0 0 0 1 0 AD2 PTA4
0 0 0 1 1 AD3 PTA5
0 0 1 0 0 —
! l l ! ¢ — Unused™
1 1 0 1 0 —
1 1 0 1 1 — Reserved
1 1 1 0 0 — Unused
1 1 1 0 1 — Vppa®
1 1 1 1 0 — Vgsa®
1 1 1 1 1 — ADC power off

1. If any unused channels are selected, the resulting ADC conversion will be unknown.
2. The voltage levels supplied from internal reference nodes, as specified in the table, are used to verify
the operation of the ADC converter both in production test and for user applications.
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ADC BB HF LS RELE R ADC # ¥ 52 RS B B 5 o
(ADR)

i 7 6 5 4 3 2 1 0
$003E\ AD7 \ AD6 \ AD5 \ AD4 \ AD3 \ AD2 \ AD1 \ ADO \
=R AR Indeterminate after reset

B 30. ADC #iEF S (ADR)
ADC S AN BV E S
( ADICIK) ff e 7 6 5 4 3 2 1
$003F\ ADIV2 \ ADIV1 \ ADIVO \ 0 \ 0 \ 0 \ 0 \ 0 \
=R AR 0 0 0 0 0 0 0
Bl 31. ADC i AR5 EFE2F (ADICLK)
ADIV2-ADIVO — ADC B4 43 45 R 7
9. ADC By 304385 R+
ADIV2 ADIV1 ADIVO ADC Clock Rate
0 0 0 Bus clock = 1
0 0 1 Bus clock =~ 2
0 1 0 Bus clock - 4
0 1 1 Bus clock - 8
1 X X Bus clock ~ 16
X =don’t care
mARLEO
AD A L1 6 ik A1 171 55T (KBI) » ADC i ASiE ~ RST » IRQ %
SR o R A DRGNS E 8 i A~ KBI & A 8% TRQ S A T » WUl AH R
PORTA 5| JHG #R B & 9 b hi %45 o 24 PTA3 3% & K RST ) » ‘B G EE M i i%
% o
A PTA2 HAEME W ALT »
AOBBEFES
(PTA) i 7 6 5 4 3 2 1 0
$0000 0 AWUL | PTA5 PTA4 PTA3 PTA2 PTA1 PTAO
VAR 2 BN ER W
Additional Functions: KBI5 KBI4 KBI3 KBI2 KBI1 KBIO
AD3 AD2 RST IRQ AD1 ADO
0SCH1 0SC2 TCH1 TCHO

B 32. AOBR|EFES (PTA)
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MC68HCI08QY4 &4 =

PTA[5:0]1 — A 14 AL

XL /[ G AR e
(PTA2 HEEMENHA ) » B BIRFFHRRA

AWUL — & Bl e 12 391 15 25 08 i
A FURAL » Herp OR1F E B0 BE o WS SR B o MBI R (5 5 AR ™

AR

B — A5 I RN 5 1) E RE R A R AR 5 170 5 1 2 422 1

EE‘ o
AOBBAMEFES
(DDRA) 1 7 6 5 4 3 2 1 0
$0004 0 0 DDRA5 | DDRA4 | DDRA3 0 DDRA1 | DDRAO
A 0 0 0 0 0 0 0 0
33. AOBIBEMEFHFS (DDRA)
DDRA[5:0] — A CIUHE /5 M) & (7 83 I
1 = YA O5 R E
0 = MM A 5[ HHIBC &R i A
A O A LR i
HER i 7 6 5 4 3 2 1 0
(PTAPUE ) $000B| OSC2EN PTAPUE5 | PTAPUE4 | PTAPUE3 | PTAPUE2 | PTAPUE2 | PTAPUEO

A . 0

OSC2EN — s OSC2 5 | BAVHS i i H

0

0

0

0

0

Bl 34. ADWA LR RRr&FFS (PTAPUE)

0

0

LR P NTRIR 7 4% BB RC IR 28I - %A n] i3 OSC2 9 25 I Bl i - It
firxd XTAL ez a8 (Abdk ) BOMEIRS & (GRS &) JCm o
1 = 0SC2 5t M 84 RC fix3% % AU i ( BUSCLKX4 )

PTAPUE[5:0]1 — A % A _EHi feifFfiL

1 = #1 % DDRA #H R 735y 0 3l H 12 A ik i HeAth 55 FH o g
(40 KBI ~ TRQ 5§ ) » JWAHRZ A 15 A4 988 4iE
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BO Bz 8 i@ 1/0 1 » 45 MC68HCI08QY1 + MC68HCI08QY2Z i1 MC68HCI08QY4

BB o
BOFER
(PIB) i 7 6 5 4 3 2 1 0
$0001| PTB? PTB6 PTB5 PTB4 | PTB3 | PTB2 PTB1 PTBO
=R AR A2 EN BRIERmW
B 35. BOMBEFEES (PIB)
PTB[7:0] — B IR
X/ BRI AR RAE o 5 (IR 75 e pH AR S I B T h A A A 4
o AL EUHE FF A AR IR A s o
B OBURIE G M FES
(DDRB) fi 7 6 5 4 3 2 1 0
$0005\ DDRB7 \ DDRB6 | DDRB5 | DDRB4 | DDRB3 | DDRB2 | DDRB1 \ DDRBO \
A 0 0 0 0 0 0 0 0
Bl 36. B OB A mEF7E% (DDRB)
DDRB[7:0]1 — B [k ¥E 5 M F 17 2= 1{r
1 = N B O5BIECE Dy i
0 = MM B O 5B &8 i A
BOA Lhifoif
B R e 7 6 5 4 3 2 1 0
( PTBPUE ) $oooc| PTBPUE7 | PTBPUESG | PTBPUE5 | PTBPUE4 | PTBPUE3 | PTBPUE2 | PTBPUE2 \ PTBPUEQ \

=EAR 0 0 0 0 0 0 0 0
37. BOWMA LhnifFEs8 (PTBPUE)
PTBPUE[7:0] — B i A L hi foi4 i

X /5 A7 R KA e R P R 2 S e i B DR BT
1 = 4n’ DDRB FHRZ (3% Jy 0 - WIAHRE B 15[ RAIE AR _E AT
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MC68HCI08QY4 &4 =

B PR

(KBI)

B 45k v TR R AR P B AT P L

mw{>>%i:)1

KBIEO

TO PULLUP ENABLE

m;@w

< | KBIES

TO PULLUP ENABLE

AWURREQ()

EA 6 A F 3L AT i e A9 A1 R B P b - A B A P A B TP T AL
—~H Bl 2 R IR R o A SR R T T SRR SRR
o B e e 132

DUZE £ T Bt ol & gl T B a RO 7 fiod

T8 Do i £ vb W 5 A A I P29 358 R BEL B 7

T IS 39 A 5 e
< INTERNAL BUS >
VECTOR FETCH
DECODER
s
V RESET
% ¥ ResET ke |
D CLR aQ
SYNCHRONIZER
CK

KEYBOARD
INTERRUPT FF

KEYBOARD
}INTERRUPT
IMASKK o REQUEST

1. AWUGEN logic 5. B 39

K 38. S-S IIER
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COPRS (FROM CONFIG)

Vop
AUTOWUGEN TO PTA READ, BIT 6
_ 9
e £ T
INT RC 0SC OVERFLOW } . }AWUlREQ
R ]

EN  32KHz CLK
RST TO KBI INTERRUPT LOGIC
(U K 38)
CLRLOGIC
CLEAR RESET:E}
ACKK
(CGMXCLK)
20SCOUT K et
RESET  \s70p —3
RESET
AWUIE
39. HIMREhWIE R =42 H
BERSEZEHNETESH
(KBSCR) i 7 6 5 4 3 2 1 0
$001A 0 0 0 0 KEYF ACKK IMASKK | MODEK
=R AR 0 0 0 0 0 0 0 0

B 40. R|RSEHFFS (KBSCR)
KEYF — 5 & b i b AL
1 = BEh Wi KA L
ACKK — % & v W73 KA A iz
MG AL A 1515 BRE 8 b s KON 5 Shie 2 48 - ACKK eI & Dy 0
IMASKK — % & o W7 Jf bl (2
1= ik (Z8k) S WE K

MODEK — ## #5% v W fish %z /5 3 ad #¢ iz
1= RIS M o 7 fish %z 5 4 o T
0 = {3 o o fisk % s 2k v W
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MC68HCI08QY4 &4 =

REPHAHFETFS
(KBIER) IR 7 6 5 4 3 2 1 0
$001B 0 AWUIE | KBIE5 | KBIE4 | KBIE3 | KBIE2 | KBIE1 | KBIEO
=R AR 0 0 0 0 0 0 0 0
B 41. @b aiFrEFEFS (KBIER)
KBIE5-KBIEO — A 1%k 25 v 7 0 340 i
1 = fuiF KBIx 51BEIE Jy s 35 v Wi 5 1)
AWUIE — H Bt i v 7 7o 4 17
1 = foiff B 3 R 1E v b Wk A
EE B ok B ) B CONFIG1 %1% 2 b iy COPRS fif % & °
COPRS = 0 — K#y512ms
COPRS = 1 — K%y 16ms
T B
AR A Y W A e el i EE = R Y, AR E o
W RS HFES
( BRKSCR ) IR 7 6 5 4 3 2 1 0
$FEOB | BRKE | BRKA 0 0 0 0 0 0
=R AR 0 0 0 0 0 0 0 0

B 42. Wi REEBFFS (BRKSCR)

BRKE — [t ;i e iR iz

1%V ATV T e bt A1k A 1 A DU C I 7 A B e R
1 = JuifF 16 {7 sk DT REC 9 W7 0
0 = ZEikWi A

BRKA — ¥ 51 B35 o2
L ik DURCI - BEIRZSPEBIALE AL o ) BRKA 5 A 1 85 7= A Wi s v e

B WA BIRR R - a B A O 75 BR BRKA -
1 = Wit ik P iic
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W7 i St Bk FF A 2R
( BRKH:BRKL )

Wt B 1 4R
( BRKAR )

Wit R SR T A
(BFCR)

Wi s bk A A A (BRKH A1 BRKL ) 3% % Fir 75 Wi s st ik 9 v K515

i : 7 6 5 4 3 2 1 0
$FE09| BIit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
=R AR 0 0 0 0 0 0 0 0

B 43. Btk FFaSREA (BRKH)

fif 7 6 5 4 3 2 1 0
$FEOA| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
=R A 0 0 0 0 0 0 0 0

B 44. Wi RstbhkFFSREAL (BRKL)

4 MCU 1 i ZEAR K T BB IFOIR S - W Ui B %5 /2 4% ( BRKAR ) ¥y BDCOP
iz fe VR ERAF 25 1L COP -

fi: 7 6 5 4 3 2 1 0
$FE02| 0 0 0 0 0 0 0 | BDCOP
g 0 0 0 0 0 0 0 0

B 45. WisHiBh&FFa (BRKAR)
BDCOP — W 5 WK 25 T 28 1k COP fiz
1 = Wi P RS T 28k COP

Wi i bR BB S 798 (BFCR) ity BCFE fif foif 8k 44 MCU Wi 5 h IR & R i
BRAIRZEAL -

fif - 7 6 5 4 3 2 1
$FE03| BCFE R R R R R R R
=R VAR 0
R = Reserved

B 46. BiRfrEEHIFFS (BFCR)
BCFE — 15 BRI b 28 fC I L

AL SR VF R AE MCU W7l P RS T 18 BRI RCR B S 7 S RS AL - 2AE
7 s o IR 2596 BRAR S AL - BCFE AL 20 1 -

1 = ARVFE AP RRE T B ERIR S
0 = ZRibWi R IR S T H BRIRE AL
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MC68HCI08QY4 &4 =

W R REFEE Wi RS FFER (BSR) REBE =S HLRFEMLA -
(BSR)
fif : 7 6 5 4 2 1 0
$FE00 R R R R R SBSW R
=K (VAR 0
R = Reserved
B 47. WiR REFFS (BSR)
B R
oV H I B SR i
Characteristic( Symbol Min Typ®@ Max Unit
Vpp supply current

Run, fop = 4 MHz® | — 7 10 mA

Wait(®) DD — 5 55 mA

Stop(®), —40°C to 85°C — 1 5 nA
POR rearm voltage(®) VpoR 0 — 100 mv
POR rise time ramp rate(”) Rpor 0.035 — — V/ms
Monitor mode entry voltage Vpp+Vh Vpp + 2.5 — 9.1 \'%
Pullup resistors(®)

RST, IRQ, PTAO-PTAS5, PTBO-PTB7 Rru 16 26 3 k2
Low-voltage inhibit reset, trip falling voltage VTRIPE 3.90 4.20 4.50
Low-voltage inhibit reset, trip rising voltage VTRIPR 4.00 4.30 4.60 \
Low-voltage inhibit reset/recover hysteresis Vhys — 100 — mV

w N =

.Vpp=4.51t05.5Vdc, Vgg=0Vdc, Tp = T| to Ty, unless otherwise noted.
. Typical values reflect average measurements at midpoint of voltage range, 25°C only.
. Run (operating) Ipp measured using external square wave clock source. All inputs 0.2 V from rail. No dc loads. Less than 100 pF on all

outputs. All ports configured as inputs. Measured with all modules enabled.
4. Wait Ipp measured using external square wave clock source (fop = 4MHz); all inputs 0.2 V from rail; no dc loads; less than 100 pF on all

outputs. All ports configured as inputs.

5. All ports configured as inputs. All ports driven 0.2 V or less from rail. No dc loads. On the 8-pin versions, port B is configured as inputs with

pullups enabled.

6. Maximum is highest voltage that POR is guaranteed.
. If minimum Vpp is not reached before the internal POR reset is released, RST must be driven low externally until minimum Vpp is reached.

o

. Rpyt and Rpy, are measured at Vpp=5.0 V.
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SV {2 il i

Characteristic(") Symbol Min Max Unit
Internal operating frequency(z) fop — 8 MHz
RST input pulse width low® tiRL 750 — ns
1. Vpp =4.51t05.5 Vdc, Vgg =0 Vdc, Ta = T to Ty; timing shown with respect to 20% Vpp and 70% Vgg, unless otherwise noted.
2. Some modules may require a minimum frequency greater than dc for proper operation; see appropriate table for this information.
3. Minimum pulse width reset is guaranteed to be recognized. It is possible for a smaller pulse width to cause a reset.
oV iR % d ke
Characteristic Symbol Min Typ Max Unit
Internal oscillator frequency fiINTCLK — 12.8 — MHz
Crystal frequency, XTALCLK foscxcLk 1 — 32 MHz
RC oscillator frequency, RCCLK frecLk 2 — 12 MHz
External clock reference frequency“) foscxcLk dc — 32 MHz
1. No more than 10% duty cycle deviation from 50%.
14
5V @25°C
12
) MCU
S 10
x
Q
_ﬁ-? 8 0SCH1
>
o
=
=)
o
o Voo
g 4 \ EXT
) ’\’_ .
0
0 30 40 50
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MC68HCI08QY4 72,4 = ff

3V EF RS R
Characteristic( Symbol Min Typ®@ Max Unit
Vpp supply current
Run, fop = 2 MHz® | — 5 8 mA
Wait, fop = 2 MHz®) b — 1 25 mA
Stop(®) —40°C to 85°C — 1 5 HA
POR rearm voltage(® VpoR 0 — 100 mvV
POR rise time ramp rate(”) Rpor 0.035 — — V/ms
Monitor mode entry voltage Vop+Vhi Vpp +2.5 — Vpp +4.0 \Y
i (8)
P%%#%?%%?iﬁ%O—PTAS,PTBO—PTB7 Reu 16 26 36 k2
Low-voltage inhibit reset, trip falling voltage V1RiPF 2.40 2.55 2.70
Low-voltage inhibit reset, trip rising voltage VTRIPR 2.50 2.65 2.80 \'
Low-voltage inhibit reset/recover hysteresis Vhys — 60 — mV

N —

.Vpp =2.7103.3 Vdc, Vgg =0 Vdc, Tp = T| to Ty, unless otherwise noted.
. Typical values reflect average measurements at midpoint of voltage range, 25°C only.

3. Run (operating) Ipp measured using external square wave clock source. All inputs 0.2 V from rail. No dc loads. Less than 100 pF on all
outputs. C| =20 pF on OSC2. All ports configured as inputs. OSC2 capacitance linearly affects run Ipp. Measured with all modules enabled.
4. Wait Ipp measured using external square wave clock source (fop = 4 MHz); all inputs 0.2 V from rail; no dc loads; less than 100 pF on all
outputs. C| = 20 pF on OSC2; all ports configured as inputs; OSC2 capacitance linearly affects wait Ipp.
5. All ports configured as inputs. All ports driven 0.2 V or less from rail. No dc loads. On the 8-pin versions, port B is configured as inputs with

pullups enabled.

6. Maximum is highest voltage that POR is guaranteed.
. If minimum Vpp, is not reached before the internal POR reset is released, RST must be driven low externally until minimum Vpp is reached.

©

. Rpy1 and Rpy, are measured at Vpp =5.0 V

3V RN P
Characteristic(" Symbol Min Max Unit
Internal operating frequency(z) fop — 4 MHz
RST input pulse width low®) tiRL 1.5 — us

1. Vpp =2.71t0 3.3 Vdc, Vgg =0 Vdc, Ta = T to Ty; timing shown with respect to 20% Vpp and 70% Vpp, unless otherwise noted.
2. Some modules may require a minimum frequency greater than dc for proper operation; see appropriate table for this information.
3. Minimum pulse width reset is guaranteed to be recognized. It is possible for a smaller pulse width to cause a reset.
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3V ik e Fr i

Characteristic Symbol Min Typ Max Unit
Internal oscillator frequency fiNTCLK — 12.8 — MHz
Crystal frequency, XTALCLK foscxcLk 1 — 16 MHz
RC oscillator frequency, RCCLK frRcoLk 2 — 12 MHz
External clock reference frequency“) foscxcLk dc — 16 MHz

1. No more than 10% duty cycle deviation from 50%

14

3V @25°C
12 »

MCU
10

K. 0sCt

4 \“\\i\{ o Rexr
’\‘\ —IV_/W\,i

RC FREQUENGCY, fragik (MH2)
» [o°)

0 10 20 30 40 50
RESISTOR, Ryt (KQ)

B 49. RCHIERE (3V, 25°C)

TrEEB

T

fop OR fays (MHz)
B 50. FrEskAFE TIERR (25°C)
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MC68HCI08QY4 &4 =

1.75 —

1.50 |

1.25 /

IDD (mA) 1 ’/
0.75 ———
.__*—
05 ——55V —
0.25 ——33V ||
0 !
0 2 3 4 5 7 8
for OR fgys (MH2)
51. ADC 37 B iy WAIT X TAERFR (25°C)
B
Characteristic Symbol | Min Max Unit Comments

Input voltages Vabin Vss | Vobp v —
Resolution Bap 8 Bits —
Absolute accuracy Anp +05 | £1.5 LSB Includes quantization
ADC internal clock fapic 0.5 1.048 MHz tapic = 1/fapic, tested only at 1 MHz
Conversion range Rap Vss | Vbb v —
Power-up time tabpu 16 tapic cycles tapic = 1/fapic
Conversion time tapc 16 17 tapic cycles tapic = 1/fapic
Sample time(") taps 5 — | tabiccycles tapic = 1/fapic
Zero input reading® Zap 00 01 Hex Vin=Vss
Full-scale reading® Fapi FE FF Hex Vin=Vbp
Input capacitance Capi — 8 pF Not tested
Input leakage®) — — +1 HA —

1. Source impedances greater than 10 kQ may adversely affect internal RC charging time during input sampling.

2. Zero-input/full-scale reading requires sufficient decoupling measures for accurate conversions.

3. The external system error caused by input leakage current is approximately equal to the product of R source and input

current.
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Characteristic Symbol Min Max Unit

RAM data retention voltage VRDR 1.3 — \"
FLASH program bus clock frequency — 1 — MHz
FLASH read bus clock frequency fread'" 32 k 8M Hz
FLASH page erase time

<1 K cycles terase ) 1 — ms

<10 K cycles 4 —
FLASH mass erase time tyigrase') 4 — ms
FLASH PGM/ERASE to HVEN set up time thvs 10 — us
FLASH high-voltage hold time tavh 5 — us
FLASH high-voltage hold time (mass erase) tavhi 100 — us
FLASH program hold time togs 5 — us
FLASH program time trrOG 30 40 us
FLASH return to read time troy @ 1 — us
FLASH cumulative program hv period tHV(S) — 4 ms
FLASH row erase endurance®) — 10 k — Cycles
FLASH row program endurance!”) — 10 k — Cycles
FLASH data retention time(®) — 10 — Years

—_

. fReaq is defined as the frequency range for which the FLASH memory can be read.

. If the page erase time is longer than tg.45e (Min), there is no erase disturb, but it reduces the endurance of the FLASH
memory.

. If the mass erase time is longer than tygrase (Min), there is no erase disturb, but it reduces the endurance of the FLASH
memory.

. t,cv is defined as the time it needs before the FLASH can be read after turning off the high voltage charge pump, by clearing
HVEN to logic 0.

. tyy is defined as the cumulative high voltage programming time to the same row before next erase.
tyy must satisfy this condition: ts + tqyh + thgs + (tprog X 32) <ty max.

. The minimum row endurance value specifies each row of the FLASH memory is guaranteed to work for at least this many
erase/program cycles.

. The minimum row endurance value specifies each row of the FLASH memory is guaranteed to work for at least this many
erase/program cycles.

. The FLASH is guaranteed to retain data over the entire operating temperature range for at least the minimum time specified.
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HOW TO REACH US:
USA/EUROPE/LOCATIONS NOT LISTED:

Motorola Literature Distribution;
P.O. Box 5405, Denver, Colorado 80217
1-303-675-2140 or 1-800-441-2447

JAPAN:

Motorola Japan Ltd.; SPS, Technical Information Center,
3-20-1, Minami-Azabu Minato-ku, Tokyo 106-8573 Japan
81-3-3440-3569

ASIA/PACIFIC:

Motorola Semiconductors H.K. Ltd.;

Silicon Harbour Centre, 2 Dai King Street,

Tai Po Industrial Estate, Tai Po, N.T., Hong Kong
852-26668334

TECHNICAL INFORMATION CENTER:
1-800-521-6274
HOME PAGE:

http://motorola.com/semiconductors

Information in this document is provided solely to enable system and software
implementers to use Motorola products. There are no express or implied copyright
licenses granted hereunder to design or fabricate any integrated circuits or
integrated circuits based on the information in this document.

Motorola reserves the right to make changes without further notice to any products
herein. Motorola makes no warranty, representation or guarantee regarding the
suitability of its products for any particular purpose, nor does Motorola assume any
liability arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability, including without limitation consequential or incidental
damages. “Typical” parameters which may be provided in Motorola data sheets
and/or specifications can and do vary in different applications and actual
performance may vary over time. All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts.
Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as
components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which
the failure of the Motorola product could create a situation where personal injury or
death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated
with such unintended or unauthorized use, even if such claim alleges that Motorola
was negligent regarding the design or manufacture of the part.
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