00 MDT10P2200 O O

goobgopcBOOO0OO02000000

MDT10P22(DF)

L g

B 8 LT EPROM /0 A 52
A ON0S HOR B, S BUN. RIER
BRI — (A5

I AFELES 1. OK 7715 EPROM A1 72 4TS
RAM,

AL DAY AN 225 1 LA 2 i N CANER X
18PIN 354 7Y)

2.

U A IR KRR A (1) — g 4
SE4s CMOS #E A it

8 o s ik 2

EPROM K/h: 1K 7

Y RAM K /e 80 71 (72 ANl F %5 A7 40 »
8 MRFIR AT A )

36 &K1E%

14 A7 v )%

2 MR

TAEHE: 2.3V76.0V

ARSI 0720MHz

IR 2 PAT I H) 2 7E 20MHz R RR 2> 348
AH1 T B SR 4 1) 200ns
SRS R, AR S0k 2
HUSE AL (PORD |, 7E PED AT JF 2 Afi fie
4 B B A N

HIVEA WA I (PED) 527
HEHEIC D #E 7 2

Y 8 N YRR TR ATA 1) 8 A58 I /T A
RTCC

DU T e 435 75 S 1Y

L RC - - - - %W RC 4%

® 6 O ¢ o o * 6 o o

® 6 O ¢ o o

*

LFXT - - - &I ES AR 7 2
XTAL = - - b AR 3% 2%
HFXT - - - Sl ah A de % 2
LSRR 4 Pl PRI R .
150us, 20ms, 40ms, 80ms

HIEXE T el 4% (WDT)

BT BE S 1/012 A (18PIN H25) , 141
/0 (20PIN#3E) , 16 1/0 (22 /24 3¢
)

3 W

MDT10P22 (13 H Y AN R sh WL, &k 3 30
WLZE (7R BIMICHYRIE S k1% / BIss,
) A, TOEk A TR B S 28 . B
FEHLES . DrHE. YRZEA PC AMEI4E,

*

— A
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MDT10P22(DF)

4 F/EX

X% Al: 20PINS, A2: Z22PINS,
A3: 24PINS, A5 :18 PINS
% P—PDIP, S—SOP, K—SKINNY

PA5
PA2/CIC2
PA3/CIC3

RTCC
/MCLR

Vss

PBO

PB1

PB2

PB3

PA7

PA5
PA2/CIC2
PA3/CIC3
RTCC
/MCLR
Vss

PBO

PB1

PB2

PB3

AlP, A1S

20
19
18
17
16
15
14
13
12
11

©O© 0 3 & O = W N =

—_
o

A2K

22
21
20
19
18
17
16
15
14
13

© 00 3 & O = W N =

— =
— O
[am—
[\

PA4/VREF
PA1/CICI
PAO/CICO
0SC1
0SC2

Vdd

PB7

PB6

PB5

PB4

PA6
PA4/VREF
PA1/CICI
PAO/CICO
0SC1
0SC2

Vdd

PB7

PB6

PB5

PB4

A3S

NC |1 24
PA7 | 2 23
PA5 | 3 22
PA2/CIC2 | 4 21
PA3/CIC3 | 5 20
RTCC | 6 19
/MCLR | 7 18
Vss | 8 17
PBO | 9 16
PB1 |10 15
PB2 | 11 14
PB3 | 12 13

A5P, A5S
PA2CIC2|1 18
PA3/CIC3|2 17
RTCC|3 16
/MCLR|4 15
Vss|o 14
PB0|6 13
PB1|7 12
PB2|8 11
PB3|9 10

NC

PA6
PA4/VREF
PA1/CICI
PAO/CICO
0SC1
0SC2

Vdd

PB7

PB6

PB5

PB4

PA1/CICI
PAO/CICO
0SC1
0SC2

Vdd

PB7

PB6

PB5

PB4

This specification are subject to be changed without notice. Any latest information
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MDT10P22(DF)

5 THEA
Stack Two Levels _» EPROM RAM pBg(jl;B7
1Kx14 (MDT10P22) P> 72%8 PEY 8 bits
11 bits ) | Port B [P
4 .
A 11 bits 14 bits
Program Counters [« Instruction . .
Pl Register ) Special Register
Port
PAO~PA7
(22,24 pins)
PAO~PAS
e
0SCl  0SC2 (18 pins)
MCLR 8 bits
l T l v L 5 Port A <P
v
' <P
|| Instruction > o <
Oscillator Circuit Decoder > Control Circuit
'y 1/ CMRO~CMRS
— Comparator
) p mode
* ! Data 8-bit RengtGr
Power on Reset A 4 *
Working Register
Power Down Reset L .
q Status Register
ALU d
A
A 4 Y
8-bit Timer/Counter | Prescale WDTIOST

<« Timer

T

RTCC

This specification are subject to be changed without notice. Any latest information please preview

— N PRy . s oA~



MDT10P22(DF)

6. FE#S

SiMaR | WA/fH KRR

PAO™PA7 B ON/HH | PAOTPAS ¢ TTL i AIR AL
PA4 : TTL i A\SRLLESS A
PA5"PA7 : TTL ¥ A\ P

PBO™PB7 IN/Hi| Port B, TIL MiAHF

RTCC N | ER/THEES, WRRE RSO T TTL S NS R
/MCLR BN | SALSI, R o N HLF
0SC1 WA | RGN
0SC2 iR, P37 i
vdd 2N
Vss Hh
NC =
7. FEREAE
(1) A7
itk BLEH
00 [ HE 25 f7 4% TAR
01 RTCC
02 PC
03 Status
04 MSR
05 PORTA
06 PORTB
07 LA A A2 T B A7
08" 0F B RAM, Gl H BIAAAE
1071F P RAM, A AR O
3073F P RAM,  fEAiE AR 1
50"5F P RAM, A7t #5 FF 2
70"7F P RAM,  fEAif A8 3

This specification are subject to be changed without notice. Any latest information please preview
httn*// WWW enroo com P A 2007/ \Verl 6



MDT10P22(DF)

(1) TIAR (JaJhk34748) : RO

(2) RTCC CEWF/iH%8%) : Rl

(3) PC (FEFPiH##s) «+ R2

H PC. CALL - -

- ‘%\yﬂ 0

LJUMP. LCALL. JUMP - - - -3k FH¥54 %
RTWI. RET - - - Sk Atk

A9

A8

A7"AO

5 PC. JUMP, CALL - - -

RTWI. RET - - - 3k H HEFR

KRS HFIES B6 B5 (ROM: 1K)
LJUMP. LCALL - - - - K HIsA %

HPC- - - >kHALU :}
LJUMP, JUMP. LCALL. CALL - - -3k [354 ¥ —
RTWI. RET - - - Sk EHEAL
(4)  Status CIREZTAF4) : R3
A 5 FHIE
0 C eI
1 HC e Be v
2 Z FAr
3 PF HLUR D AEAR A
4 TF I 5] g6t HH AR AT
UL PR -
5 Page 00: 000H™1FFH
01: 200H 3FFH
6-7 - - - - i FH A

This specification are subject to be changed without notice. Any latest information please preview
2007/ \erl 6
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MDT10P22(DF)

(5)  MSR(fFfili Rk FE 77 7 4%) « R4

—— (Pl E A AT A
00:10"1F
01: 3073F
10: 5075F
11: 7077F
——
B7 B6 B5 B4 B3 B2 B1 BO
Hig “1” [ 7 X

(6) All: R5

PAT"PAO, I/0ZF(72% (22, 24 pinskds)
PA5~PAO, 1/0%Ff7#% (20 pins)
PA3™PAO, 1/0%7f7#s (18 pins)
(7) BI: R6
PB7 PBO, 1/0%5f74%

This specification are subject to be changed without notice. Any latest information please preview
htHn: /MWW enroo com P A 2007/ \erl 6



MDT10P22(DF)

(8) CMR(HLEZ#siia iP5 frds) : R7

(A DIt
0 0: & XPAON TTLHIA
1: & XPAOKH LA B4 N
1 0: & XPALK TTLARA
1: & MPALN LA BN
2 0: & XPA2%4 TTLHIA
1: & MPA2N LA B4 N
3 0: 5& XPA3N TTLHIA
1: 78 MPA3N LA B4 N
5:4 |BHHIRILE
00: 1/4 VDD
01: 1/2 VDD
10: 3/4 VDD
11: VREF (4MHPINFIPA4LAZRBE A HIAN)

7:6
(9) TMR CEmJ5 N A78)
A e FHAE
T o RTCC WDT
000 1: 2 1: 1
001 1: 4 1: 2
010 1: 8 1: 4
- bs9-0 011 1: 16 l1: 8
100 1: 32 1: 16
101 1: 64 1: 32
110 1: 128 1: 64
111 1: 256 1: 128
053 B 73 Be A7
3 PSC 0- - - RTCC
1- - -WDT

This specification are subject to be changed without notice. Any latest information please preview
2007/ \erl 6
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MDT10P22(DF)

R
v s
T4 B & RTCC WDT
RTCC 1w ik & 7 =
4 TCE 0- - - BAu ik

1= - - FREAlR
RTCC sE i Jy =k
5 TCS 0- - - WHEBI Pl I
1= - - SN B RTCC 4| I IR
(10) CPTO A, CPTO B, (4%l 1/0 My s(AFA74%)
XA CPIO A fras A fig “57
=“0”, 1/0 5IE At 75
=“17, T/051E SCHE AT X

(11) XJEPROM# Eoptions (F writerik®) :
(A A

P AR (0SC EHRETE (0ST)
RC  ¥eVgvs 150 ps, 20ms, 40ms, 80ms

HEX TR 7 2% 20 ms, 40ms, 80ms

XTALYE V% 2% 20ms, 40 ms, 80ms

LEXTYE V% o 40 ms, 80 ms
P W EAT

B 1M E N A A RE AN I Th)
B 1T I E I 28 AL HEREAN I ]

FRH R (PED) nERZES
PED  AMififig (Disable) A% Disable
PED 1#ifE (Enable) %% Enable

This specification are subject to be changed without notice. Any latest information please preview
htHn: /MWW enroo com P Q 2007/ \erl 6



MDT10P22(DF)

(B) FEFrA7ttias

Ho ik Ui e
000~ 3FF FEIT A7 it
3FF L, ANERE A ER WDT i H AT 1 GG Mk

8. P FAF e BALIRGS

A sk ERRAL /MCLR &£ WDT &AL
CPIO A — 1111 1111 1111 1111 1111 1111
CPIO B — 1111 1111 1111 1111 1111 1111
TMR — —11 1111 —I11 1111 —11 1111
TAR OOH - - - - - -
RTCC 01H XXXX XXXX uuuu  uuuu uuuu  uuuu
PC 02H 1111 1111 1111 1111 1111 1111
Status 03H 0001  Ixxx 000# #uuu 000# #uuu
MSR 04H 100x  xxxx 100u uuuu luuu uuuu
Port A 05H XXXX XXXX uuuu uuuu uuuu uuuu
Port B 06H XXXX XXXX uuuu uuuu uuuu uuuu
CMR 07h 0000 0000 uuuu uuuu uuuu uuuu

Wk U= A4, X = ArAL, - = ARSI, B “07, # = (K3 Mt
M REFHFRAL 4 REFFARL3
/MCLR & 47 (HF SLEEP H[i]) U U
/MCLR S A74E SLEEP JHi[a] 1 0
WDT &A% (HE SLEEP H[i)) 0 1
WDT %4745 SLEEP Ji] /] 0 0

This specification are subject to be changed without notice. Any latest information please preview
2007/ \erl 6
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MDT10P22(DF)

9. 75<
R e fF Dite # 1 REVFE
010000 00000000 | NOP TR G
010000 00000001 | CLRWT A [0 € N 4% 0>WT TF. PF
010000 00000010 | SLEEP I 7 =X 0>WT Pz fwik: | TF. PF
010000 00000011 | TMODE WZ|TMO D E % fr#% | W>TMODE ¥
010000 00000100 | RET R[] ek >PC I
010000 00000rrr |CPIO R I T/0 O 5 W->CP10 o
010001 1rrrrrrr |STWR R TERE W ) S 7 s h W->R .
011000 trrrrrrr |LDR R, t LT R>t 7
111010 {iiiiiii |LDWI I oA I IR I>W pn
010111 trrrrrrr |SWAPR R, t | ERPUAIAZHe R (073) & &I
R (477) >t
011001 trrrrrrr |INCR R, t AN 1 R+1>t 7
011010 trrrrrrr | INCRSZ R, t | 31, KP4k R+1>t T
011011 trrrrrrr |ADDWR R, t | W S5257FasAhn W+R>t C. HC. Z
011100 trrrrrrr |SUBWR R, t | ZfresiliW R—W->t C. HC. Z
(R+/W+1>1)
011101 trrrrrrr |DECR R, t AR 1 R—1->t 7
011110 trrrrrrr |DECRSZ R, t | ik 1 A ZE Bk R—1>t ¥
010010 trrrrrrr |ANDWR R, t |W 5% fissME RAWDt y/
110100 iiiiiiii | ANDWI i WS STEVEOE S i AWDW Z
010011 trrrrrrr | IORWR R, t | W 5% fFaetAng RVW->t Z
110101 iiiiiiii | IORWI i W 5 37 B oA X I\ W>W //
010100 trrrrrrr |XORWR R, t | W 5% fFReASpak ReW>t 7
110110 iiiiiiii | XORWI i W L5 57 R F0AH e 5% i@W>W y/
011111 trrrrrrr |[COMR R, t B s /R>t Z
010110 trrrrrrr |RRR R, t TG AT R(n) =>R(n-1) C
C>R(MHR(0)>C
010101 trrrrrrr |RLR R, t T ENLEIR AL FS R(n) =>R(n-1) C
C>RO)R(7)>C
010000 Ixxxxxxx | CLRW TAEFAFA4E 0 0>W Z
010001 Orrrrrrr |CLRR R AT A O 0->R 7

This specification are subject to be changed without notice. Any latest information please preview
2007/ \erl 6
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MDT10P22(DF)

R Bhie fF DIt # 1 REFFE
0000bb brrrrrrr |BCR R, b IR 0>R (b) o
0010bb brrrrrrr |BSR R, b =K A 1=>R (b) "
0001bb brrrrrrr |BTSC R, b | T R (b) =0 MJHk Skip if r(b)=0 o
0011bb brrrrrrr |BTSS R, b WHRR (b) =1 sk Skip if r(b)=1 o5
100nnn nnnnnnnn | LCALL n KIFHH TR n—>PC T

PC+1->Stack
10lnnn  nnnnnnnn | LJUMP n KB n—->PC "
110000 nnnnnnnn | CALL n WH T n—->PC .
PC+1->Stack
110001 iiiiiiii |RIWI i R[E], RS RIEORA W StackSPC i1 I
G
1100In nnnnnnnn | JUMP n | &2 n=>PC 7T
R W LAEZA7a% b A
WDT: & [ 40 5E I 4% t: H 2748
TMODE: & I 45 )7 2\ 27 A7 4 0: TAEZAr4s
CP10: 1/0 HI¥=iflarf7as 1@ H A 2%
TF: EREALFRE R: il F 27 A ik
PF: faiHIbRE C: JEAL bR &AL
PC: Rl s HC - 4 B A7
0SC: iz #e Z: ZhrEAL
Inclu. : BY /B
Exclu. : ® X : 2%
AND : & i: SZEPE (8 i)
n: 7B HE

This specification are subject to be changed without notice. Any latest information please preview
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MDT10P22(DF)

10. WS (THEEE 25C)

] i B %A B | BEME| ®K | BAL
Vdd | TAEHE 2.3 6.0 v
Vi [EIAGHESE
PA, PB Vdd=5V -0. 6 1.0 vV
RTCC, /MCLR Vdd=5V -0. 6 1.0 vV
Vi BTN P
PA, PB Vdd=5V 2.0 vdd Vv
RTCC, /MCLR Vdd=5V 3.3 vdd Vv
L, [ANJRHR Vdd=5V +/-1 HA
Vo | HHAGHSE
PA, PB Vdd=5V, I,=20mA 0.5 vV
Vdd=5V, I,=5mA 0.1 vV
Vo |t s P
PA, PB Vdd=5V, In= —20mA 3.8 vV
Vdd=5V, I,= —5mA 4.5 vV
I, [MEAREEJ (WDT disable) |[Vu=2.3 ~ 6.0V 0.1 1.0 A
L, [HEARALA (WDT enable)  |Vu=2.3 V 1 pA
Vu=3.0V pA
Vu=4.0V pA
Vuy=5.0V 11 pA
Vuy=6.0V 17 pA
V,.  |PED A HLHS 1.1 1.3 |V
Twdt |[JEASWDT W) [AJ R Vu=2.3 V 25. 2 mS
Vu=3.0V 22. 4 mS
Vu=4.0V 20. 4 mS
Vuy=5.0V 18.8 mS
Vuy=6.0V 18.0 mS
Twr  |/MCLR ZE Vu=5.0V 600 nsS
Iee |EEEER TAEHLIR Vdd=5. Ov 15 A
(B— LI o)
Vref [HIAZZ%H 1k Vdd=2. 5v "6.0v Vdd-0.8v| V
LI AS S NV s (7] 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. 2y 8 uS

This specification are subject to be changed without notice. Any latest information please preview
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MDT10P22(DF)

11. T1FHER
T=25 C, WMAYHEWT
11.1 0SC 2k#=RC:WDT—Enable: @ V,=5.0 V ; PED=Disable

B2 (F) B FH.  (Ohm) iz (Hz) R (A)
4.7 K 11.2 M 1.2 mA

10.0 K 5.95 M 655 HA

3p 47.0 K 1. 40M 235 pA
100.0 K 658 K 165 pA

300.0 K 225 K 140 pA

470.0 K 141 K 120 pA

4.7 K 5.45 M 620 HA

10.0 K 2.75 M 370 pA

20P 47.0 K 625 K 172 pA
100.0 K 295 K 140 pA

300.0 K 100 K 125 pA

470.0 K 64 K 120 pA

4.7 K 1.77 M 290 pA

10.0 K 885 K 210 pA

100P 47.0 K 195 K 145 pA
100.0 K 92 K 135 pA

300.0 K 31 K 130 pA

470.0 K 20 K 125 pA

4.7 K 685 K 190 pA

10.0 K 337 K 158 pA

300P 47.0 K 75 K 135 pA
100.0 K 35 K 130 pA

300.0 K 12 K 126 pA

470.0 K 7 K 125 pA

This specification are subject to be changed without notice. Any latest information please preview
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MDT10P22(DF)

11. 2 P35 =1LF (0SC1&0SC2 External Cap about 10P); WDT—Disable ; PED=Disable

/32 | 32 K(Ext100P) |455 K(Ext50P) | 1 M Sleep
2.3V 7. 0pA 2.6V@25.0 pA|  40pA <1.0 pA
3.0V 15. OpA 55uA 70pA <1.0 pA
4.0 V 35. OpA 90pA 120pA <1.0 pA
5.0V 70. Opd 145uA 185uA <1.0 pA
6.0V 132. OpA 220pA 265pA <1.0 pA

11. 3 Ry =XT (0SC1&0SC2 External Cap about 10P); WDT—Enable ; PED=Disable

H Hs /i 1M 4 M 10 M Sleep
2.1V 50pA 120pA 290pA <1.0 pA
3.0V 105pA 235pA 500pA 3 pA
4.0V 215pA 405pA 650pA 6 pA
5.0V 380pA 600pA 1. 3mA 11 pA
6.0V 650pA 855uA 1. 7TmA 17 pA

11.4 P35 =HF (0SC1&0SC2 External Cap about 10P); WDT—Enable
PED=Disable

HA, s /i 4 M 10 M 20 M Sleep
2.1V 150pA 320pA X <1.0 pA
3.0V 290pA 550pA 930pA 3 pA
4.0V 510pA 910pA 1. 5mA 6 pA
5.0V 800pA 1. 5mA 2. 4mA 11 pA
6.0V 1. 4mA 2. OmA 3. 3mA 17 pA

This specification are subject to be changed without notice. Any latest information please preview
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MDT10P22(DF)

11. 5 Power Edge—detector Reset Voltage (Not in Sleep Mode), @ V4,=5.0V (PED : Enable)

V,=1.61.8 V V,. : Vu (Power Supply)
AN
Vdd 55

Voo ----———-——-----—\\
' }l

FiE: WOR PED AERE, WU L AL A7 G ]

12, A OO%3 8%

»|D 1o Q |
Contro
I/0 '
tret C Latch Q
Comntrot K B ]—
2o
Pin
>
Data O/
. P
Write
G latch Q :>—| Input
B Resistor

Data

Bus 0

TTL input level
—d Q D
B Data I/
Rea P S +
G Latch I~ - VREF
comparator level

Compartor Control Dc

This specification are subject to be changed without notice. Any latest information please preview
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MDT10P22(DF)

Port I/O
Pin

comparator

PA4
//
> D
o, Lo
110 Control
Control |clatch @
" K 5
| D
Data O/P
Write Latch
> G Q
B
Data Input
Re
Bus
BData /P
Read Do—» g Latch TTL Input
Level
3
2
Vref N
SO 0
CMR_4 ]
CMR_5 |
PA5—PA7
//
1/0
Control
1/0 Control Latch
»{ CK QB
| D
Data O/P
Write Latch ]
I >c »| G QR
Data Bus
¢ > QB
Data I/P
Read Latch TTL Input Level
I >°—> G

047 enable

3/4 VDD
1/2 vDD

1/4 VDD

Port 1/0 Pin

Input Resistor

This specification are subject to be changed without notice. Any latest information please preview
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MDT10P22(DF)

Port B Equivalent Circuit

[ X))
/
/
| D Q
I/0
Control
1/0 Control Latch
»{ ck QB >

< »

Port I/O Pin

Data O/P
Write Latch —
—Dc > G QB

Data Bus
<+ QB D

Data I/P Input Resistor

Read ll: Latch
. G

TTL Input Level

This specification are subject to be changed without notice. Any latest information please preview
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MDT10P22(DF)

13. . MCLRB Al RTCC 3 A\ 285% #1 £%

> W—_

MCLRB

Schmitt Trigger

\%

R=1K
\
’ W— 7~
RTCC
Schmitt Trigger

This specification are subject to be changed without notice. Any latest information please preview
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MDT10P22(DF)

14. dEARE G a5} B D

@ Vu=5.0V
RHGRE e RS

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

MDT10P22
0OSCl1 0SC2
2
T
LI
1 @

vV

vV

AP IR & I A SEMEA IR S e T, AN A A L S 5 (A I, (B e A e L m] 4 it I

i TR).
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