MDT10P23(CF)

1. #Ed

XA 8 fi73h T EPROM fidas il #e 22 564>
HiA CMOS HiR i, FEmi. HRBUN KD
FERIPT e 75— AR Ao

WAEELHS 2.0K =75 EPROM fl 72 £
A RAM.

PEALPYAN 17 AN 225 1) Le A s N CANEL o)
18PIN 7))

2. HFRT

U R ORI BRI A (1 — LB R
564 CMOS #A it

8 fir 4k i 2k
EPROM K/h: 2K 7

P RAM K/h: 80 45 (72 ANl %5 47
W, B A A

36 %154

14 frdiE 4 588

2 itk

TAEHH: 2.3V~6.0V

*® 6 o o

TAEHI#%: 0~20MHz

IR AT IN )2 72 20MHZ K ER 7> 323
AP HLE IR 4 1) 200ns

ST ARG B, TR kDT X
AL

4 18 LI AR N
IR (PED) &A%
HEARA L #E 77 =X

it 8 {7 G RE TS A ¥ 8 A€ I [ 4
RTCC

VU AT 4R 7 ds S 2
RC——1i&H RC #ik ¥ #%

® 6 6 6 O o

® 6 6 6 O o

2

LFXT—A 0 S AR PR 35 o
XTAL—br e AR PR 12

HEXT— 3 i AR 32 4%
AJIERE 4 Pl PR Ta] :
150us,20ms,40ms,80ms
HIRAXE et 4 (WDT)

AT H A 11012 > (18PIN £ 38
141 /O (20PIN £%5) , 16 1/0 (22/
24 H45)

3. WH

MDT10P23 1) 3 H Yu [l M R shpLdx i, ik 5
G (7R BUR AR REE R / Hes,
TH )W A2, ToER IR s s . {0 E$ X
#. FoHgs. BrHEL VKGR PC ANEHIEE,

*
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MDT10P23(CF)

4. 5 fE X

% Al: 20PINS, A2: 22PINS,
A3: 24PINS, A5 :18 PINS
»% P —PDIP,S —SOP, K —SKINNY

AlP,A1S A3S
NC |1 24 | NC
PA5 |1 20 | PA4/VREF PA7 |2 23 | PA6
PA2/CIC2 |2 19 | PA1/CIC1 PA5 | 3 22 | PA4/VREF
PA3/CIC3 |3 18 | PAO/CICO PA2/CIC2 |4 21| PA1/CIC1
RTCC |4 17 |OSC1 PA3/CIC3 |5 20| PAO/CICO
IMCLR | 5 16 | OSC2 RTCC |6 19|/ 0SC1
Vss | 6 15 | vdd IMCLR | 7 18| OSC2
PBO |7 14 |PB7 Vss | 8 17 |Vvdd
PB1 |8 13 |PB6 PBO | 9 16 | PB7
PB2 |9 12 |PB5 PB1 |10 15| PB6
PB3 |10 11 (PB4 PB2 |11 14 | PB5
PB3 |12 13| PB4
A2K
A5P,A5S
PA7 |1 22 | PAG
PAS5 | 2 21 | PA4/VREF PA2CIC2[1 18|PA1/CIC1
PA2/CIC2 |3 20 | PAl/CIC1 PA3/CIC3|2 17/PAO/CICO
PA3/CIC3 |4 19 | PAO/CICO RTCC|3 16|0OSC1
RTCC |5 18 |OSC1 IMCLR|4 15|{0SC2
IMCLR | 6 17 | OSC2 Vss|5 14/vdd
Vss |7 16 |Vvdd PBO0|6 13|PB7
PBO |8 15 |PB7 PB1|7 12|PB6
PB1|9 14 | PB6 PB2|8 11|PB5
PB2 |10 13 |PB5 PB3|9 10|PB4
PB3 |11 12 |PB4
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MDT10P23(CF)

Order Information

, ROM RAM Timer
Device I/O | Comparators ) Package
(Words) | (Bytes) (8 bit)
MDT10P23A1P 2.0K 80 14 4 1 20-DIP
MDT10P23A1S 2.0K 80 14 4 1 20-SOP
MDT10P23A2K 2.0K 80 16 4 1 22-SKINNY
MDT10P23A3S 2.0K 80 16 4 1 24-SOP
MDT10P23A5P 2.0K 80 12 4 1 18-DIP
MDT10P23A5S 2.0K 80 12 4 1 18-SOP
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MDT10P23(CF)

5. THEA
Stack Two Levels > EPROM RAM Port
2KX14 (MDT10P23) > 72X8 PBO~PB7
8 bits
11 bits —* Port B [
11 bits i 14 bits
Program Counters |«— Instruction Port
-« Register |y Special Register PAO~PA7
(22,24 pins
RAO~PA5S
20 pins)
0SC2 DO-D RAO~PA3
osci1 7 18 pins)
MR Port A ‘8 b‘it's
\4 \ 4 >
' <>
i Instruction L A
Oscillator Circuit Decoder »|  Control Circuit
i 1/ CMRO~CMR5
—® Comparat
, & Or mode
? T Daa Register
8-bit
Power on Reset A 4 *
Working Register
Power Down Reset |1

» Status Register

ALU
A
A A
8-bit Timer/Counter || Prescale L WDT/OST
Timer
RTCC
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6. 7S
SIMER | WA FHERUR
PAO~PA7 | i A/t | PAO~PA3 : TTL #ir Aok Lbas #s i A\
PA4 : TTL fi N ElLbE s SO A
PA5~PAT7 : TTL ¥ A\ HL -
PBO~PB7 | fi A/t | Port B, TTL 4 A\ 1
RTCC BN | EREEES, R NS TTL S A B EE AL as A
IMCLR M| BALTI, R N HL
0SscC1 WA | RGERA
0SsC2 Wtk | IRGEE
vdd SER/
Vss Hh
NC =
7. FEHEEF
(A) FAFESIC
itk i
00 )l a5 47 4% AR
01 RTCC
02 PC
03 Status
04 MSR
05 PORTA
06 PORTB
07 LU A s 45 1 A A7
08~0F W RAM, Tl H H 117 it 5
10~1F Ml RAM, fEfifids e O
30~3F Mk RAM, frfifids ) 1
50~5F Mk RAM, frfifids )% 2
70~7F Ml RAM, frfifids 3
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MDT10P23(CF)

(1) 1AR (JalhEZF/74%) : RO

(2) RTCC GERNATEH : R1

(3) PC (FEFFil#ids) « R2
5 PC. CALL—A& A 0
LJUMP. LCALL. JUMP——k H 54 ¥k
RTWI. RET—K H 4%

A10 A9 A8 A7~A0
N— A
5 PC. JUMP. CALL— RAIRAEF 474 b6-b5 (ROM:2K)
L < LIJUMP. LCALL——k H 54 %k
RTWI. RET—k [ #i4%
H PC— kH ALU
LJUMP. JUMP. LCALL. CALL—k A4 %¥s
RTWI. RET— kB Hitk

(4) Status CIREZAEES) : R3

(A i) FHIE
0 C SEiZ 1A
1 HC eI A
2 z A
3 PF LU D FEAR S A7
4 TF N ) ¥ s 7 A7
TUTRE R :
00: 000H~1FFH
5-6 Page 01: 200H~3FFH
10: 400H~5FFH
11: 600H~7FFH
7 _—— T AL
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(5) MSRfFfasii 7717 4%): R4

—— AFREARIE R A
00:10~1F
01: 30~3F
10: 50~5F
11: 70~7F
Y
K_H
B7 B6 B5 B4 B3 B2 B1 BO
Hix “17 [y =

(6) AH: R5

PA7~PAO, /077745 (22, 24 pins$fd)
PA5~PAO, /0% {745 (20 pins)
PA3~PAO, /0% {745 (18 pins)

(7) BH: R6

PB7~PB0, I/OZ17-%
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MDT10P23(CF)

(8) CMR(tb i #s izl A f7-28) : R7
A Thke
& XPAOK TTLHIA
& LPAON LU AR
& XPAL TTLHIA
B LPALN LU AN
& XPA2J TTLHIA
B LPA2N LLE AN
& XPA3J TTLHIA
54 D E UPA3 LA A N
AN

00: 1/4 VDD

01: 1/2 VDD

10: 3/4 VDD
76 11: VREF (JMTPINFIPA4L S5 A HiT )

0

N
B QR O R O R Q

(9) TMR CEMN T R4

A Ziine) RHE
Ty e RTCC wDT
000 1: 2 1: 1
001 1: 4 1: 2
010 1: 8 1: 4
011 1: 16 1: 8
100 1: 32 1: 16
2.0 _OPSZ 101 1: 64 1: 32
110 1: 128 1: 64
111 1. 256 1. 128
) s
3 PSC 0—RTCC
1—WDT
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v s ¥F1E
T e & RTCC WDT
A TCE RTCC a5 A 75 =8
0— il R

1— N U R

RTCC el 755X

5 TCS O—— N S IS i If
1—HNEBI B RTCC 51 g i

(10) CPIO A, CPIO B, (¥l 1/0 O &7
X/~ CPIO Zifras Rfg “57

“07 , IO e SNt U7 =K

“17, HOR|E X AN T 3

(11> XfEPROM H options (FH writerix i) :

(A) BB
HER (OSC) Ey=hE (OST)
RC kyas 150 ps,20ms,40ms,80ms
HEXT #zZ 4% 20 ms,40ms,80ms
XTAL ¥z 7 % 20ms,40 ms,80ms
LFEXT #cv % 40 ms,80 ms

& 1S
G [ IH05E I 23 REREA I 1)
B 1 I E I e AL A A I ]

HYRA ¥R (PED) TRERZS
PED Aififig Disable A% Disable
PED ffifg Enable N Enable
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MDT10P23(CF)

(B) FEIFA7fitias

Hodit Vi B
000~7FF FEITATfifi s
7FF b, ANEE AT ER WDT % 547 L 46 H

8. Iy fras RALIRAS

FH® Huhk: gl IMCLR £z WDT £ 4L
CPIO A - 1111 1111 1111 1111 1111 1111
CPIO B - 1111 1111 1111 1111 1111 1111
TMR - --11 1111 --11 1111 --11 1111
IAR OOH — — —
RTCC 01H XXXX  XXXX uuuu  uuuu uuuu  uuuu
PC 02H 11117 1111 1111 1111 1111 1111
Status 03H 0001  1Ixxx 000# #uuu 000# #uuu
MSR 04H 100x  xxxx 100u uuuu luuu uuuu
Port A O05H XXXX XXXX uuuu uuuu uuuu uuuu
Port B O6H XXXX  XXXX uuuu uuuu uuuu uuuu
CMR 07h 0000 0000 uuuu uuuu uuuu uuuu

R U= A, X= A0, —= AEsEEl, 304 “07 , #= fikdls Rl

M RESFHAENL 4 REFHARAL 3
IMCLR A7 (-|F SLEEP Hi[a]) U U
IMCLR & ;4% SLEEP #]/d] 1 0
WDT & {7 (4 SLEEP JHA]) 0 1
WDT & {i7F SLEEP #i[a] 0 0
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9. 74
FRa Bhid ¥ Tige # 1E REWRE
010000 00000000 | NOP ot (2 I
010000 00000001 | CLRWT B 158 ) 2% 0>WT TF. PF
010000 00000010 | SLEEP R 72X O>WT iz ik | TF. PF
010000 00000011 | TMODE %v; F|TMO D E %4f WS> TMODE T
010000 00000100 |RET A ek >PC T
010000 00000rrr | CPIO R #HI/O 1 FifEds | WCPIO T
010001 drrrrrrr STWR R et W Bla 481 | W2R I
011000 trrrrrrr LDR R, t IEZATA ROt Z
111010 iiiiiii LDWI | e SVAHIEAEI AN I>W T
010111 trrrrrrr SWAPR R, t| mfikPUArAs e R (0~3) & g
R (4~7) >t
011001 trrrrrrr INCRR, t AT 1 R+1->t z
011010 trrrrrrr INCRSZ R, t|#1, hEBk% R+1>t G
011011 trrrrrrr ADDWR R, t| W 52 /£ #8400 WHRST C. gC\
011100 trrrrrrr SUBWR R, t| #Ffrasif: W R—W->t C. HC.
(R+/W+1->1) z
011101 trrrrrrr DECR R, t | Zfr#sikl R—1->t Z
011110 trrrrrrr tDECRSZ R, | Jk 1 4Bk R—15t x
010010 trrrrrrr ANDWR R, t| W 5% 78415 RAW-t Z
110100 iiiiiii ANDWI i WESHAIE v Es] iAW>W Z
010011 trrrrrrr IORWR R, t | W 577 f74sAHEk RVW->t Z
110101 iiiiiiii IORWI i W 5 37 B AH B8 VW>W Z
010100 trrrrrrr XORWR R, t| W 577284578k R & Wt Z
110110 iiiiiiii XORWI i W 5 57 RIS o WOW Z
011111 trrrrrer COMR R, t | Hx /IR>t z
010110 trrrrrrr RRR R, t WG AT R(n) >R(n-1) C
C>R(7)R(0)>C
010101 trrrrrrr RLR R, t A WERL G 2 R(n) >R(n-1) C
C>R(0)R(7)>C
010000 1xxxxxxX | CLRW TAEZA74815 0 0>W Z
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MDT10P23(CF)

FEL T BhigfF Thie #® RSIRE
010001 Orrrrrrr CLRR R AATAE O 0>R Z
0000bb  brrrrrrr BCR R, b | fui&kk 0>R (b) G
0010bb  brrrrrrr BSR R, b E=K A 1>R (b) y
0001bb brrrrrrr BTSC R, b | W R (b) =0 ¥k | Skip if r(b)=0 G
0011bb brrrrrrr BTSS R, b | Wi R (b) =1 Mk | Skip if r(b)=1 p/W
100nnn nnnnnnnn | LCALL n KA n>PC o

PC+1->Stack
101nnn  nnnnnnnn | LJUMP n K ks n>PC o
110000 nnnnnnnn | CALL n TR n>PC T
PC+1->Stack
110001 iiiiiiii RTWI i jﬁlﬁ],ﬂ%jﬂﬂiﬁﬁﬁj\w StackSPC iSW G
11001n nnnnnnnn | JUMP n Bk n>PC 5
TR W: TAEZAEas b4 E
WDT: | )& ds tH 55 f7 A%
TMODE: &I 2% 7 A f£ 4% 0: A7
CPIO: /0O HHE 5474 13 HI & A7 ds
TF: AR R: 3 ] & A7 s ik
PF: firFR& C:tE bR AL
PC: FEFPicdiuds HC 4 Bh it 7
OSC: k@t VAR < ANV
Inclu.: BY 1%
Exclu. : = X: 2.
AND : 5 i SZHIE (847D
n: A7 RIHLHE
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MDT10P23(CF)

10. B (THERE 257C)

] Ui B & B | HMBUE| BK | B
vdd | LAEHE 2.3 6.0 V
Vi [ AE H
PA, PB Vdd=5V -0.6 1.0 V
RTCC, /IMCLR Vdd=5V -0.6 1.0 V
Vg [HiN
PA, PB Vdd=5V 2.0 vdd V
RTCC, /IMCLR Vdd=5V 3.3 Vdd V
kNN Vdd=5V +/-1 LA
Voo |Hin i HL
PA, PB Vdd=5V, lo,.=20mA 0.5 V
Vdd=5V, lo.=5mA 0.1 V
Vou |HiH ey FL
PA, PB Vdd=5V, lop= -20mA 3.8 V
Vdd=5V, lop= -5mA 4.5 V
lgp |FEARFEYE (WDT disable)  |Vga=2.3~6.0V 0.1 1.0 uA
lspp  |FEHFEIE(WDT enable) Vgg=2.3V 1 A
Vdd:3-0 V 3 MA
Vdd:4-0 Vv 6 MA
Vga=5.0V 11 MA
Vdd:6.0 V 17 MA
Vo |PED 547 HL K 1.1 1.3 | V
Twdt |ZEA WDT B (e 3 Vae=2.3V 25.2 mS
Vdd:3.0V 22.4 mS
Vg=4.0V 20.4 mS
Vga=5.0 V 18.8 mS
Vgg=6.0V 18.0 mS
Trr [/MCLR ZEI Vgg=5.0 V 600 nS
lcc |ELECHS TAE R Vvdd=5.0v 15 HA
(Ph— b 2%)
Vref I NSk Vdd=2.5v ~6.0v Vdd-0.8v| V
LEAR i B I I (1] Vdd=5.0v , V- = Vref
V-=Vdd/4, V+=V-+0.2v [V+ = (PAO~PA3) 8 uS
- |V-=Vdd/2, V+=V-+0.2v 8 uS
V-=Vdd3/4, V+=V- + 0.2v 8 uS
V-=VDD-0.8,V+=V+ 0.2v 8 uS
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11. TIEHER
T=25 C, AT :
11.1 OSC k#!=RC;WDT—Enable; @ V4e=5.0 V ;: PED=Disable
HA (EF) B (Q) MFE (HZ) M (A)
4.7 K 11.24 M 1.3 mA
10.0 K 5.95 M 660 pA
3P 47.0 K 1.40M 245 pA
100.0 K 658 K 175 pA
300.0 K 225 K 145 pA
470.0 K 142 K 125uA
4.7 K 5.45 M 625 pA
10.0 K 2.74 M 380 pA
20P 47.0 K 623 K 175 pA
100.0 K 293 K 145 pA
300.0 K 100 K 130 pA
470.0 K 65 K 125 pA
4.7 K 1.76 M 300 pA
10.0 K 886 K 215 pA
100P 47.0 K 196 K 150 pA
100.0 K 92 K 137 pA
300.0 K 31K 132 pA
470.0 K 20 K 125 pA
4.7 K 686 K 195 pA
10.0 K 336 K 160 pA
300P 47.0K 75 K 135 pA
100.0 K 35K 130 pA
300.0 K 12 K 126 pA
470.0 K 7K 125 pA
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MDT10P23(CF)

11.2 #E#% 35 =LF(OSC1&0SC2 External Cap about 10P);

WDT —Disable ; PED=Disable

HA R /A% 32K 455 K 1M Sleep
(Ext100p) (Ext50P)
2.3V 7uA  [2.6V@25 pA 40pA <1.0 pA
3.0V 15pA 60pA 72uA <1.0 pA
40V 35uA 90pA 125puA <1.0 pA
5.0V 73pA 150pA 190pA <1.0pA
6.0V 133pA 220pA 265uA <1.0 pA

11.3 R KA =XT (OSC1&0OSC2 External Cap about 10P); WDT—Enable :

PED=Disable
HL e /4% 1M 4 M 10 M Sleep
21V 50pA 120pA 290pA <1.0 A
3.0V 110pA 240uA 500uA 3 pA
40V 220pA 410pA 650uA 6 pA
5.0V 380pA 600uA 1.3mA 11 pA
6.0V 650uA 860uA 1.7mA 17 pA

11.4 #&#%IM=HF (OSC1&0SC2 External Cap about 10P); WDT—Enable

PED=Disable
L He /4% 4 M 10 M 20 M Sleep
21V 150pA 320pA X <1.0 pA
3.0V 295uA 555uA 935uA 3 pA
4.0V 515pA 915uA 1.5mA 6 pA
50V 810pA 1.5mA 2.4mA 11 pA
6.0V 1.4mA 2.0mA 3.3mA 17 pA
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11.5 Power Edge-detector Reset Voltage (Not in Sleep Mode), @ Vqg=5.0 V

Vpr=1.5~1.8V Vpr : Vaa (Power Supply)
LA
Vdd b

Vo -———————————-———\
0 ;:_\-l

Reset % ﬁ
=1
12. A OOEHX B
PAO-PA3
/0
Control
1/O Control Latch
> CK QB
Port I/O Pin
| D
Data O/P
Wmel Latch
1 - % Input Resistor
Data Bus - {
TTL input level
QB D

Data I/P s o
Latch
Read ——
= G ~ R VREF

comparator level

Compartor Control DC
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PA4
//
> D Q
/0
Control
1/0 Control Latch
»| CK QB
Port 1/0 Pin
> D
Data O/P
Write Latch
» G QB
Input Resistor
Data Bus _\/\f\/\/\_‘
QB D comparator enable
Data I/P Oq
Read Latch TTL Input Level
I >o—»| G
| 3/4 VDD
Vref 1/2 VDD
—— 1/4 VDD
CMR_4
CMR_5
PA5-PA7
/
/]
| D Q
1/0
Control
1/0 Control Latch
»| cx QB >
Port I/O Pin
> D
Data O/P
Write Latch —
» G QB
Data Bus
<« QB 94 M-
Input Resistor
Data I/P TTL Input Level
Read Latch
I >o0—»| G
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Port B Equivalent Circuit

[ 1)}
//
> D Q
/O
Control
10 Control Lateh
» ck QB ¢
Port I/O Pin
ad
Data O/P
Write Latch —
> G QB
Data Bus
=, @ o<—MW
’ Input Resistor
Data I/P TTL Input Level
Read Latch
I >o0—» G
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13. .MCLRB #/RTCC #2304

=
I
~

MCLRB

N

W—|_z

Schmitt Trigger

\%

7/
RTCC

R=1K
Schmitt Trigger
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14. BT w95} B i B #E

@ Vgg=5.0V
PR FHARIE CER SN
20 MHz 10 pF ~ 50 pF
HF 10 MHz 20 pF ~ 50 pF
4 MHz 10 pF ~ 30 pF
10 MHz 10 pF ~ 50 pF
XT 4 MHz 10 pF ~ 50 pF
1 MHz 20 pF ~50 pF
1 MHz 20 pF ~ 30 pF
LF 455 K 20 pF ~30 pF
32 K 20 pF ~30 pF
MDT10P23
0SC1 0SC2
M1
L]
- @

vV vV

FFE IR A I TSR E RIS S BE T, AN AR S S A B R A A T R R R
T

bad
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