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OKI Semiconductor
MSM66201/66P201/66207/
66P207

OLMS-66K Series 16-Bit Microcontroller

GENERAL DESCRIPTION

The MSM66201/ 66207 is a high performance microcontroller that employs OKI original nX-8/
200 CPU core. This chip includes a 16-bit CPU, ROM, RAM, 1/O ports, multifunction 16-bit
timers, 10-bit A/D converter, serial I/O port, and pulse width modulator (PWM). The
MSM66IP201 /66207 is the OTP (One-Time Programmable) version of the MSM66201/66207.

FEATURES
¢ 64K address space for program memory
* 64K address space for data memory

* High-speed execution
Minimum cycle for instruction
¢ Powerful instruction set

* Abundant addressing modes

¢ [/O port
Input-output port

Input port
¢ Built-in multifunctional 16-bit timer
Following 4 modes can be set for each timer

* Serial port

* 16-bit pulse width modulator

* Watchdog timer

* Transition detector

+ 10-bit A/D converter

* Interrupts
Nonmaskable
Maskable

¢ Stand-by function
STOP mode
HALT mode
HOLD mode

: Internal ROM : MSM66201 16K bytes
MSM66207 32K bytes

: Internal RAM : MSM66201 512 bytes
MSMe66207 1024 bytes

: 400ns @ 10MHz
: Instruction set superior in orthogonal matrix

8/16-bit data transfer instructions

8/16-bit arithmetic instructions

Multiplication and division operation instructions
Bit manipulation instructions

Bit logic instrucitons

ROM table reference instructions

: Register addressing

Page addressing

Pointing register indirect addressing
Stack addressing

Immediate value addressing

: 5 ports x 8 bits

(Each bit can be assigned to input or output)

: 1 port x 8 bits
4

Auto-reload timer mode

Clock output mode
Capture register mode
Real time output mode

: 1 channel (Synchronous/UART switchable

mode with baud rate generators)

12

4
: 8 channels

|
: Internal 16/ external 2

: Software clock stop mode
: Software CPU stop mode
: Hardware CPU stop mode
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OKI Semiconductor MSM66201/66P201/66207/66P207

® Package
64-pin plastic shrink DIP (SDIP64-P-750-1.78) : (MSM66201-xxx58) (MSM66P201-xxxSS)
(MSM66207-xxx55) (MSM66P207-xxxS55)
64-pin plastic QFP (QFP64-P-1414-0.80-BK) : (MSM66201-xxxGSBK)(MSM66207xxxGS-
BK)

68-pin plastic QF (PLCC) (QFJ68-P-5950-1.27)  : (MSM66201-xxx]JS) (MSM66P201-xxx]S)
(MSM66207-xxx]S) (MSM66P207-xxX]S)
64-pin ceramic piggyback (ADIP64-C-750-1.78) : (MSM66G207VS)
{xxx indicates the code number.)
*  The piggyback type is used only for engineering samples.
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OKI Semiconductor

8 X LG LOZI9NSIN 2.
8391 LOCIONSIAl |

LHd/SLY

0'Hd/ 8Y,

<—

£0d/4av

0'0d/00v,

<—>

M -
ay 4——
NI5d -—]
TV -
AQYIH ———m

|

Lomw- o=

[===R7s]

204

]

1H0d

m

Y

HLDA/P2.5
HOLD/P2.4

RES

FLT

HATI0H1NQD
INALSAS

05C1

05Co
-«— GND
«— Vpp

=

SHA 8 X Yk
NOY

Avr

H300030
NOILLONHLSNI

SHq 8 X #¢01
VY

)

dvd
d

"1NOD

AHOWAN

[ MSd ]

]

SINVYLSNOD
‘H AHYHOdINAL
HOLYINANIIY

“INOD

nv

BLOCK DIAGRAM

N A A O

Tam
TRO] LNOSH
19u3Hdl3d LNOMI/EZd
o LLNI/Eed
Ldngyan [ OLNIZEd
R — IAN
0 b——»  LMd/EYd
WMd  |———»  OWMd/ZHd
-— anoy
: 1 Ivired
ANOD - F e
w ﬁo [¥/0'6d
-—— u_mx>
: ESNYL/L Fd
a NoIL “ ﬁ | |
SNl OSNY Lt td
«—» XLaed
140 |—— WH/L2d
VEIS — Lo
R — axH/LEd
Ao__mEE_.mn_
o [—> .
OI0WLA Ed
B MouwwLhd
—  NOONLOH

3/30



OKI Semiconductor

MSM66201/66P201/66207/66P207

PIN CONFIGURATION (TOP VIEW)

ADO/PO.O [ 1]
AD1/PO1 [ 2]
AD2/P02 [ 3]
AD3/PO.3 [ 4]
AD4/P0.4 [ 5|
AD5/PO5 [ 6]
AD6/PO6 [ 7|
AD7/P0.7 8]
A8/P1.0[ 9]
A9/P1.1 [ 10]
A10/P1.2 [ 11]
A11/P1.3 [12]
A12/P1.4 [ 13]
A13/P15[ 14]
A14/P16[ 15
A15/P1.7 [ 18]
P2.0 [ 17]

P21 | 18

pP22| 19

CLKOUT/P2.3 | 20
RESOUT |_21
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| 64 | Vop
E VRer
62 | AGND

| 61 ] P5.7/AI7
| 60 | P5.6/Al6
| 59 | P5.5/AI5
| 58 | P5.4/Al4
| 57 ] P5.3/AI3
| 56 | P5.2/AI2
| 55 | P5.1/Al1
| 54 | P5.0/AI0

| 53 | P4.7/TRNS3
| 52 | P4.6/TRNS2
| 51| P4.5/TRNS1
| 50 | P4.4/TRNSO
| 49'] P4.3/PWM1
| 48] P4.2/PWMD
| 47 ] P4.1/TMICK
| 46 | P4.0/TMOCK
| 45 | P3.7/TM3I0
| 44| P3.6/TM2I0
| 43] PasTMIIO
| 42 ] P3.4/TMoI0
| 41] P33ANTT
| 40 | p3.2/INTO
| 39| P3.1/RXD

[ 38 ] P3.O/TXD

| 37 | P2.7/RXC

| 36 | P2.6/TXC

| 35 | P2.5/HLDA
| 34 | P24/HOLD

33 | NMT

64-Pin Plastic Shrink DIP



OKI Semiconductor MSM66201/66P201/66207/66P207

PIN CONFIGURATION (TOP VIEW) (Continued)

S8 832888588 ~ WS
- g - o X £ X<
M~ L W = Q=0 o = MWW = om
o O O O O O O O [=] c O w wLw w w
O o O O O O 0o > > < 0 0o Ao o O
A8/P1.0 [T (48] P5.2/Al2
AYP1.1 2] @ (47 P5.1/AI
A10/P1.2 [ (46 P5.0/Al0
A11/P1.3 [ 45 ] P4.7/TRNS3
A12/P1.4 [5 ] 44 P4.6/TRNS2
A13/P1.5 [ B (43 ] P4.5/TRNST
Al4/P1.6 [ 7] [ 4271 P4 4/TRNSO
A15/P1.7 [T_| 477 P4.3/PWM1
P2.0 [0 ] 407 P4.2/PWMO
p2.1 [0 (39 P4.1/TM1CK
P2.2 1] 38 P4.0/TMOCK
CLKOUT/P2.3 [1Z] [37]P3.7/TM3I0
RESOUT [13] (36 ] P3.6/TM210
ALE 4] (351 P3.5/TM1I0
PSEN [15 | O 34 P3.4/TM0IO
RO [16] 33 P2.3ANTT
CE>lxhEmIacalg Twen~o =
133'“&&8[& %E&&&&EEE
o ce SI38G34S
SOEBEEE
T I -

64-Pin Plastic QFP
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OKI Semiconductor

MSM66201/66P201/66207/66P207

PIN CONFIGURATION (TOP VIEW) (Continued)

28332258 2823,
NS rxroaxrxx 2 2EE S ===k
O O e~~~ = el ol e =
N o= QMo O M~ o W = ™
[To I T e T o T S S S ol . A N S B o B o B o e N o I o
O oo oo oAb =20 0o o o
p ElEIEIEIEIEIEIEIEIEEISEIEISEIEE <
AI3/P5.3 [E] O 23] P3.2/INTO
Ald/P5.4 [52] 142] P3.1/RXD
Al5/P5.5 [G3] 4] P3.0/TXD
Al6/P5.6 [64] 40] P2.7/RXC
AI7/P5.7 [65) 39] P2.6/TXC
AGND [66] 38] P2.5/HLDA
Vier [67] 37] P2.4/HOLD
Voo [68) 36] NMT
Vpp [1] 35] GND
ADO/PO.0 [2] 34] GND
AD1/P0.1 [3] 33] 0SC
AD2/P0.2 [4] 132] 0SCO
AD3/P0.3 [5] 131] RES
AD4/P0.4 5] 30] FLT
AD5/P0.5 [7] 59] EA
AD6/P0.6 [B] 78] READY
AD7/P0.7 [9] O 27] WR
Lo [ I ! (d= B = =t| | /
EEHEEEEHEEEEENEREE
SR A B A =R R
ELEaEiEa T REREEEW
2gS-—I=3Fa 5
O oL L L L L o T
=5
o

NC : No-connection pin

68-Pin Plastic QFJ (PLCC)
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OKI Semiconductor MSM66201/66P201/66207/66P207

PIN DESCRIPTION

Symbol Type Description

P0.0-P0.7/ 110 P0: 8-hit input-output port. Each bit can be assigned to input or output.

ADO-AD?Y AD: Outputs the lower 8 bits of program counter during external program memory fetch,
and receives the addressed instruction under the control of PSEN. This pin also
outputs the address and outputs or inputs data during an external data memary
access instruction, under the cantrol of ALE, RD, and WR.

P1.0-P1.7/ 170 P1: 8-bit input-output port. Each bit can be assigned to input or output.

AB-A15 A: Outputs the upper 8 bits of program counter (PCs-15) during external program
memory fetch. This pin also outputs the upper 8 bits of address during external
data memory access instructions.

P2.0-P2.2 I¥0 P2: 8-bit input-output port. Each bit can be assigned to input or output.

P2.3/CLKOUT CLKOUT: Qutput pin for supplying a clock to peripheral circuits.

P2 4/HOLD HOLD: Input pin to request the CPU to enter the hardware power-down state.

P2.5/HLDA HLDA: HOLD ACKNOWLEDGE: the HLDA signal appears in response to the HOLD

signal and indicates that the CPU has entered the power-down state.

P2.6/TxC TxC: Transmitter clock input/output pin.

P2.7/RxC RxC: Receiver clock input/output pin.

P3.0/TxD I/0 P3: 8-hit input-output port. Each hit can be assigned to input or output.

P3.1/RxD TxD: Transmitter data output pin.

P3.2/INTO RxD: Receiver data input pin.

P3.3/INTT TNT: Interrupt request input pin.

P2.4/TMOIO Falling edge trigger or level trigger is selectable.

P3.5/TW110 TMOIO-TM3I0: One of the following signals is output or input.

P2.6/TM210 * Clock at twice the frequency range of the 16-bit timer overflow

P3.7/TM3I0 * Load trigger signal to the capture register input

 Setting value output
Whether the signal is input or output depends on the made.

P4.0/TMOCK I/0 P4: 8-bit input-output port. Each bit can be assigned to input or output.

P4.1/TM1CK TMOCK, TM1CK: Clock input pins of timer 0, timer 1.

P4.2/PWMO TRANS: Transition detector.

P4.2/PWM1 The input pins which sense the falling edge and set the flag.

P4.4—-P4.7/ PWM: 16-bit pulse-width modulator output pin.

TRANSO -

TRANS3
P5.0—P5.7/ P5: 8-bit input port.
AlD -Al7 Al: Analog signal input pin for A/D converter.
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OKI Semiconductor

MSM66201/66P201/66207/66P207

PIN DESCRIPTION (Continued)

Symbol Type Description

RESOUT 0 Outputs "H" level in the case of internal reset.

Reset to'L" level by program.

ALE 0 Address Latch Enable:  Thetiming pulse to latch the lower 8 bits of the address
output from port 0 when the CPU accesses the external
memaory.

PSEN 0 Program Strobe Enable:  The strobe pulse to fetch to external program
memaory.

RD 0 Output strobe activated during a bus read cycle.

Used to enable data onto the bus from the external data memory.

WR 0 Qutput strobe during a bus write cycle.

Used as write strobe to external data memory.

READY I Used when the CPU accesses low-speed peripherals.

EA I Normaly set to "H" level.

If setto "L" level, the CPU fetches the code from external program memoary.

FLT I If FLT is "H" level, ALE, WR, RD, PSEN are set to 'H' level when reset.

If FLT is set to "L", ALE, WR, RD, PSEN are set to floating level when reset.

RES I RESET input pin.

0SCo I Basic clock oscillation pin.

0SC1 0 Basic clock oscillation pin.

MY | Non-maskahle interrupt input pin {falling edge).

VREF — Reference voltage input pin for A/D converter.

AGND — Ground for A/D converter.

Voo — System power supply.

GND — Ground.
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OKI Semiconductor MSM66201/66P201/66207/66P207

REGISTERS
Accumulator
15 0
ACC
Control Register (CR)
15 0
PSW |

Bit15 : Carry flag (CY)

Bit 14 : Zero flag {(ZF)

Bit 13 :Half carry flag (HC)

Bit12 : Data descriptor (DD)

Bit8  :Master interrupt priority flag (MIP)
Bit 9,5,4: User flag (MIP)

Bit 2-0 : System control base 2-0 (SCB2-0)

15 0
| PC |
| LRB |
| SSP |
Pointing Register (PR)
15 0
I
.
.'
Index Register 1 X1
Index Register 2 X2
Data Pointer DP |
User Stack Painter usp __-__
Local Register
7 07 0
ERO R1 RO
ER1 R3 R2
ER2 R5 R4
ER3 R7 RG

9/30



OKI Semiconductor

MSM66201/66P201/66207/66P207

SFR
Address Name Symbol | R’'W 8/16-bit Reset
(HEX) Operation
0000 ) SSP FFH
0001 | System stack printer (ASSP) =
0002 ) LRB .
o002 Local register base (ALRB) y 1o undefined
ﬂ P tatus word (Kgg{h) uan
00055 | | oorems PSWH OCH
0006 00H
o007 Accumulator ACC o0H
0010+r | Standby control register SBYCON F8H
0011 Watchdog timer WDT | W g e tHonptd
0012 | Peripheral control register PRPHF | RW FDH
0013 Stop code acceptor STPACP | W 0"
0018 ) 00H
19| Interrupt request register IRQ 6116 00
001A ) 00H
018 | Interrupt enable register IE 00
001C+# | External linterrupt control register EXICON FCH
0020 Port 0 data register PO undefined
0021 Port 0 made register POIO 00H
0022 Port 1 data register P1 undefined
0023 Port 1 mode register P110 R/W 00H
0024 Port 2 data register P2 undefined
0025 Port 2 mode register P210 8 00H
00267 | Port 2 secondary function contral register P2SF 07H
0028 Port 3 data register P3 undefined
0029 Port 3 mode register P3I10 00H
002A Port 3 secondary function control register P3SF 00H
002C Port 4 data register P4 undefined
002D Port 4 made ragister P4I0 00H
002E Port 4 secondary function control register P4SF 00H
002F Port 5 P5 R —
0030 , 00H
o0 | Timer 0 counter T™O oo
0032 , ) 00H
o033 | Timer 0 register TMRO oo
0034 , RW 18 00H
o035 | Timer 1 counter ™A 00H
0036 , ) 00H
o037 | Timer 1 register TMR1 oo

Note: A 3¢ mark in the address column indicates that there is a bit that does not exist in the
register.
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OKI Semiconductor MSM66201/66P201/66207/66P207

SFR (Continued)

Addres Name Abbreviated R/W 8/16-bit Reset
(HEX) Name Operation
0038 i 00H
029 | Timer 2 counter ™2 o
003A i ) 00H
0038 | Timer 2 register TMR2 T oon
003C _ " Tom
003D | Timer 3 counter ™3 T oH
003E i ) 00H
o003k | Timer 3 register TMR3 T 0H
0040 Timer 0 control register TCONO 00H
0041 Timer 1 control register TCONA1 00H
0042 Timer 2 control register TCON2 | RW 00H
0043 Timer 3 control register TCON3 00H
0046+ | Transition detector register TRNSIT undefined
0048 Serial port transmission baud rate generator counter |  STTM 00H
0049 Serial port tfransmission baud rate generator register | STTMR 00H
004A+x | Serial port transmission baud rate generator contral | STTMC 0CH
register
0046 Serial port receiving baud rate generator counter SRTM 8 00H
004D Serial port receiving baud rate generator register SRTMR 00H
004E+x Serial port receiving baud rate gensrator contral SRTMC OEH
register
0050+ | Serial port transmission mode control register STCON B0OH
0051 Serial port transmission data buffer register STBUF W undefined
0054 Serial port receiving mode control register SRCON | RAW 00H
0055 Serial port receiving data buffer register SRBUF R undefined
0056+ | Serial port receiving error register SRSTAT FOH
00583 | A/D scan mode register ADSCAN | RAW 80H
0059% | A/D select mode register ADSEL AOH
0060+ i i
o081 | A/D conversion result register 0 ADCRO R 8/16 undefined

Note: A % mark in the address column indicates that there is a bit that does not exist in the
register.
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OKI Semiconductor MSM66201/66P201/66207/66P207

SFR (Continued)

Address Name Abbreviated R[w an 6'bit Reset
(HEX) Name operation
0062+ ) )
o063 | A/D conversion result register 1 ADCR1
0064+ . .
o065 | A/D conversion result register 2 ADCR2
0066+ ) .
—————— A/D convarsion result register 3 ADCR3
006/ R undefined
0068+ ) )
o089 | A/D conversion result register 4 ADCR4
006A+r ) )
0068 | A/D conversion result register 5 ADCR5
006G+ . .
—————— A/D conversion result register 6 ADCRG 8/16
006D
006Esr ) )
“008F | A/D conversion result register 7 ADCR7?
0070 00H
oo | PWM 0 counter PWMCO oo
0072 ) 00H
o073 | PWWM 0 register PWMRO T oon
0074 00H
T PWM 1 counter PWMC1 | R/AW T ooH
0076 ) 00H
o077 | PWM 1 register PWMR1 T ooH
0078 PWM 0 control register PWCONO 00H
007A PWM 1 countrol register PWCON1 8 00H

Note: A % mark in the address column indicates that there is a bit that does not exist in the
register.
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OKI Semiconductor MSM66201/66P201/66207/66P207

ADDRESSING MODES

The MSM66201/66207 provides independent 64K-byte data and 64K-byte program space with
various typesof addressing modes. These modes are shown below, for both RAM (for dataspace)
and ROM (for program space).

1. RAM Addressing Modes (for data space)
1.1  Register Direct Addressing

Example
F >
e

1.2 Displacement Addressing
a) ZeroDPage

Example 0000H
A, 184 SFR
S 0018H

b) Direct Page

Example
xx00H
A, off 10H RAM
C— xx10H

1.3 Pointing Register (PR) Indirect Addressing
a) Data Point (DP) Indirect

Example
SLL P

op |

RAM

b) User Stack Pointer (USP) Indirect

Example
SRL 10H [USP]

-12810 +127 !

RAM

13/30



OKI Semiconductor

MSM66201/66P201/66207/66P207

c) Index Register (X1, X2) Indirect

Example
ING 300H  [x1]
1 RAM
0to 65535
14  Immediate Addressing
Example
’7 MOV ggp, #27FH
2. ROM Addressing Modes (for program space)
2.1  Direct Addressing
Example
LG A, 200H ROM
— 0200H
22  Simple Indirect Addressing
a) Local Register Indirect
Example
LC A, EEO ROM
|  ERO [
b) Pointing Register Indirect
1) Data Pointer (DP) Indirect
Example
LC A, [DIP] ROM
\ DP |
2) User Stack Pointer (USP) Indirect
Example
LC A, U.‘IjP ROM

| usP |
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OKI Semiconductor

MSM66201/66P201/66207/66P207

3)  Index Register (X1, X2) Indirect

Example
LC A, X.1 ROM
[ x|
c) System Stack Pointer (SSP) Indirect
Example
LC A,[SE?P] ROM
| 8sP |
d) Local Register Base (LRB) Indirect
Example
LG A, LI‘%B ROM
8 }—
e) RAM Indirect
Example
J A, [OCOH]
! RAM ROM
; 0COH
2.3 Double Indirect Addressing
a) Data Pointer (DP) Double Indirect
Example
J P
prmmmnmns ' RAM ROM
[ op -
b) User Stack Pointer (UUSP) Double Indirect
Example
LG A, [=2 [USP]]
= RAM ROM
USP
w |

-12810 +127
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OKI Semiconductor

MSM66201/66P201/66207/66P207

c) Index Register (X1, X2) Double Indirect

Example

LC A, [10000H [x1]]
1 RAM

X1

ROM

N

010 65535

24  Indirect Addressing with 16-bit Offset
a) Pointing Register Indirect
1) Data Pointer (DP) Indirect

Example
LG A, [100H [DP]]
T ROM

r

010 65535

2) User Stack Pointer (USP) Indirect

Example
LG A, [100H [USP]]

ROM
uspP

Y

010 65535

3) Index Register (X1, X2) Indirect

Example

LC A, [100H [X1]]

——  —

ROM
X1

Y

010 65535

b) RAM Indirect

— Example

G A [2000H BOH)] | g

80H

ROM

01065535
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OKI Semiconductor

MSM66201/66P201/66207/66P207

MEMORY MAPS

Program Memory Space

0000H 0000H
Vector
Table
Area
internal 0027H (40 bytes)
fterna 0028H
VCAL
ROM Area Tahls
Area
ooazH| (16 bytes)
0038H
7FFFH *
External
Memory
FFFFH
7FFFH *
* MSM66201 : 3FFFH
Data Memory Space
0000H 0000H
0080H unction
810 gogpy| PRArea Registars
Page Q0COH[-~—~~"——-"1
¥ O0FFH PORT, A/DC,
0100H TIMER, PWM,
Internal 007FH gtc.... 80
RAM 0080H PRO__ |, [ __. ]
Area PR1 82
PR2 X2
047FH * PR3 o
PR4 DP
PR5 6
PR6
00BFH PR7 usp
External 00COH
Memaly /
Area
FFFFH
047FH *

* MSM66201 : 027FH

(Low Order)
(High Order)
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OKI Semiconductor

MSM66201/66P201/66207/66P207

ABSOLUTE MAXIMUM RATINGS

(Ta=25°C)

Parameter Symbol Condition Rating Unit
Supply Voltage Voo 0310 7.0
Input Voltage Vi —0.3 to Vpp+0.3
Output Voltage Vo GND=AGND=0V —0.3 to Vpp+0.3 v
Analog Ref. Voltage VRer —0.3 to Vpp+0.3
Analog Input Voltage Va -0.3 10 Vger

64-pin shrink DIP 930
Power Dissipation PO |a paiags B4-Pin OFP 565 mw
68-pin QFJ 1120

Storage Temperature Ts1a — -55 to +150 °G
RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Condition Range Unit
Supply Voltage Vop fosg < 10MHz 451055 v
Memory Hold Voltage VooH fosg = OHz 20t08.5
Operating Frequency fosc Vpp =5V +10% 0to 10 MHz
Ambient Temperature Ta — —40 to +85 °C

MOS load 20
Fan Out N PO 2 —
TTL load P1, P2, P3,P4 1

18/30



OKI Semiconductor MSM66201/66P201/66207/66P207

ELECTRICAL CHARACTERISTICS

DC Characteristics

(Vpp = 5V + 10%, Ta = <40 to +85°C)
Parameter Symbol Condition Min. Typ. Max. Unit
"H" Input Voltage 1,3,6 24 — | Vpp+0.3
"H" Input Voltage 5,7 Vi . 4.0 — | Vpp+0.3
"H" Input Voltage 8 42 — | Vpp+0.3
"H" Input Voltage 2 3.6 — | Vpp+0.3
"L" Input Voltage 1,2,3,6 -0.3 — 0.8
"L" Input Voltage 5,7 Vi — -0.3 — 0.8 v
‘L" Input Voltage 8 -0.3 — 04
"H" Output Voltage 1,4 lg = —400pA 4.2 — —
"H' Output Voltage 2 Von lg = ~200uA 42 | — | —
"L" Qutput Voltage 1, 4 VoL lg=3.2mA — — 04
"L" Qutput Voltage 2 lg=1.6mA — — 0.4
Input Leakage Current 3,6, 7 — — 1/-1
Input Current 5 hn/l V)= Vpp/OV — — 1/-20 HA
Input Current 8 — — 10/-10
"H" Qutput Current 1 -2 — —
"H" Output Current 2 lon -1 — — A
‘L* Qutput Gurrent 1 oL Vo =24V 10 — — m
‘L" Qutput Current 2 5 — —
Output Leakage Current 1,2, 4 ILo Vg = Vpp/OV — — +2 HA
Input Capacitance C f = 1MHz — 5 —
i ° pF
Qutput Capacitance Cg Ta=25°C — 7 —
Analog Reference Power - A/D in operation — 0.3 2 mA
supply Gurrent A/D stopped — 0.5 10 LA
Current Consumption o Vpp = 2V — 0.2 10 WA
{during STOP) * — — 1 100
Curr_ent Caonsumption IooH - 6 10
{during HALT) fosc = 10MHz *x— 8 15
No Load — 20 35 mA
Current Gonsumption lop
— 30 40
Note: 1 Applied to PO
2 Applied to P1, P2, P3 and P4
3 Applied to P5
4 Applied to ALE, PSEN, RD, WR and RESOUT
5 Applied to RES and NMI
6 Applied to READY and EA
7 Applied to FLT
8 Applied to OSCp
*

Vpp or GND for ports serving as the input pin. Noload for any other.
** Applied to MSM66P201/66P207
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OKI Semiconductor MSM66201/66P201/66207/66P207

AC Characteristics

* External program memory control
{Vpp=5V+10%, Ta=—40 to +85°C)

Parameter Symbol GCondition Min. Max. Unit

Clock {OSC) Pulse tow — 50 —

ALE Pulse Width taw 3tyw-20 —

PSEN Pulse Width tew 4tyw—20 —

PSEN Pulse Delay Time tpap tow—20 tow+20

Low Address Setup time taas 2tyw—35 2tyw+20 s
Low Address Hold Time taan CL = 50pF tow—20 tow+40

High Address Delay Time taan tow-20 tow+40

High Address Hold Time tapH tow—20 tow+40

Instruction Setup Time tig 100 —

Instruction Hold Time ty 0 tow—20

¢ External data memory control
(Vpp=bV+10%, Ta=—40to +85°C)

Parameter Symbol Condition Min. Max. Unit

Clock (0SC) Pulse tow — 30 —

ALE Pulse Width taw 3tyw—20 -

RD Pulse Width taw 4tpw—20 -

WR Pulse Width tww Atyw—20 —

RD Pulse Delay Time tRap tow—20 tow+20

WR Pulse Delay Time twap tow—20 tow+20

Low Address Setup Time taas 2tyw—35 2tow+20

Low Address Hold Time taan Cp = 50pF tyw—20 tow+40 ns
High Address Setup Time taap tow—20 tow+40

High Address Hold Time tarH tow—20 tyw+40

High Address Hold Time tawH tow—20 tow+40

Memory Data Setup Time tms 100 —

Memory Data Hold Time tan 0 tyw—20

Data Delay Tima tpp tow—20 tow+40

Data Hold Time tpn tow—20 tow+40
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MSM66201/66P201/66207/66P207

* Serial port control

Master mode
(Vpp=bV+10%, Ta=—40 to +85°C)
Parameter Symbol Condition Min. Max. Unit
Clock (0SC) Pulse Width tow — 50 —
Serial Clock Pulse Width tsokw — Btow —
Output Data Setup Time teTmxs Btyw+40 — o
Output Data Hold Time tsTMXH Btew—20 —
- G =50pF
Input Data Setup Time tsrmxs 2tyw+10 —
Input Data Hold Time tsRMXH 50 —
Slave mode
(Vpp=5VY+10%, Ta=—40 to +85°C)
Parameter Symbol Condition Min. Max. Unit
Clock (0SC) Pulse Width tow — 50 —
Serial Clock Pulse Width tackw — Btow —
Output Data Setup Time tsTs%8 Bty +40 —
ns
Output Data Hold Time teTSXH Btyw—20 —
- Cr=50pF
Input Data Setup Time tspsxs 100 —
Input Data Hold Time tsrsxH 100 —

22/30



OKI Semiconductor

tg

w LD D

tttttt

R E—

tttt

\
L)’

-~ tgokw————

—|

TSXS

SSSSSS

ssssss



OKI Semiconductor

MSM66201/66P201/66207/66P207

A/D Converter Characteristics

Operating range

Parameter Symbol Condition Min. | Typ. | Max. Unit
Paower Supply Yoltage Vop fosg < 10MHz 4.5 — 5.5
Analog Reference Voltage VR 45 — Voo v
Analog Input Voltage Val Vag — VR
Analog Reference Power Rr Vag=GND = 0V — 16 — kQ
Voltage Resistance
Operating Temperature Top Vpp=5V £10% —40 — +85 °C

* A/D Converter accuracy
Normal operation mode

{Vpp=b¥+10%, fosc=10MHz, Ta=—40 to +85°C)

Min. Typ. Max.

Parameter Symbol Condition . " — Unit
Resolution n See thed y — — — | = 10 10 Bit
Absolute Error Ea rec"gﬂg‘j?_ ® — — — — i%;% ﬁ:g

' Ve=Ypp — | — ] = | —=
Relatwe. Errar Er Vag=GND=0V +15 | £1.0
Zero Point Error Ez Analog input source 0 0 — — | +3.0 | +2.0
impedance LSB
Full Scale Error Er <5kQ -05 | -1.0 | — — | 35 | 35
Differential Linearity Error |  Ep One channel — | — | — | — | 430 420
conversion time
Crosstalk Ec tg=64p8 — — +0.5 | #05 — —
* Vpp=5bV, Ta=25°C
HALT/HOLD i
/ operation mode (Vpp=5V10%, fose=10MHz, Ta=—40 to +85°C)
Min. Typ. Max.

Parameter Symbhol Condition " " " Unit
Resolution n See thed q - = | = | = 10 10 Bit
Absalute Error Ea R — | = = | = | 2]

' Vr=VDD — ] =1 =
Relative Error Er Vag=GNDZ0V +1.0 | 205
Zero Point Error Ez | Analoginput source | +0.5 | 405 | — — | +2.0 | +1.0
impedance LS8
Full Scale Error Er <5kQ) -1.0 | =15 — — =35 | =20
Differential Linearity Error | Ep One channel — | — | — | — | +20]| 410
conversion time

Crosstalk Eg tg=64us — — +0.5 | £0.5 — —

*

Vpp=5V, Ta=25°C
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* Recommended circuit

Reference .
Voltage Vrer Voo +8Y
+ +
o Ja7 0.1 [47
R, T uF | pF
v Alo-7
! l GND ov
Analog Input AGND
0.1
pF
R| (Analog input source impedance) < 5kQ
* A/D Converter conversion characteristics 1
[HEX] Er Er
IFF L MAX MIN
, o . ~"~—Ideal Conversion (center line)
Gonversion Gode P P
. /’, _ " Actual Conversion width
/’l ,"
1’ ,’
7 ~——" Actual Conversian (center ling)
l’ II
000 K . '
E; E; VREF [V]
MIN MAX Analog Input

Conversion Characteristics Diagram 1
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Absolute error (Ea)
The absolute error indicates a difference between actual conversion and ideal conversion,
excluding a quantizing error. The absolute error of the A/D converter gets larger as it
approaches the zero point or full scale. (Refer to Conversion Characteristics Diagram 1.)

Relative error (Eg)
Therelative error indicates a deviation from a line which connects the center point of the zero
point conversion width with that of the full scale conversion width, excluding a quantizing
erTor.
The relative error of this A/D converter is almost due to a differential linearity error.

Zero point error (Ez) and full scale error (Ep)
The zero point error and full scale error indicate a difference between actual conversion and
ideal conversion at the zero point and full scale, respectively. (Refer to Conversion
Characteristics Diagram 1.)

A/D Converter Conversion Characteristics 2 (temperature characteristics)

[HEX] [LSB]
+25°C
3FF -
+H -
+3F
, ES
Conversion Differential
Code Linearity
' L
During normal
Es operation
1 +1
|
L During HALT
000 0
Eta | V] —40 +85  [°C]
Analog Input Temparature Ta
Conversion Characteristics Conversion Characteristics
Diagram 2-1 Diagram 2-2

Differential linearity error (Ep)

The differential linearity error indicates a difference between the actual conversion width
(actual step width) and ideal value (1LSB).

With this A /D converter, a voltage for actual conversion is shifted and the inclination of a
voltageis changed, with changes of temperature (see Conversion Characteristics Diagram 2-
1). Specifications described in the foregoing tables are established from Eta shown in
Conversion Characteristics Diagram 2-1 (Ep=Fta-1L5B). Conversion Characteristics Diagram
2-2showstemperaturecharacteristics of differential linearity of Es in Conversion Characteristics
Diagram 2-1.
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PACKAGE DIMENSIONS

(Unit : mm)

SDIP64-P-750-1.78 |

57.6+ 0.3

=

O O
O

OO0 OO OO0 OO OO OO O OO OO OO oOoIoT

17.0: 0.4

INDEX_MARK /O % 19.05
» _1.0= 0.1 = -
2 1T 4
3 I | —
SEQEIESEm guuvououm “u“u“u“u“u“u“uuu“ “ﬂ“ﬂ"ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ
2 5| % __)L’OE%
= ! =
% | reatve || L 048 %55 gz
Package material Epoxy resin
Lead frame material Cu alloy
Pin treatment Solder plating
Solder plate thickness | 5 pm or more
Package weight (g) 8.70 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QF] (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.
Therefore, before you perform reflow mounting, contact Oki's responsible sales person for the

product name, package name, pin number, package code and desired mounting conditions
{reflow method, temperature and times).

27/30



OKI Semiconductor MSM66201/66P201/66207/66P207

(Unit : mm)
QFP64-P-1414-0.80-8K|
@
RAAAAAAAAAAAARAAA = |
{ |:|: ==}
= O ¢
= =
o © o =
I == =
w| = o | e |
ol o == -
| @ : =0 )
I EERELLEEREREEL %
NDEX MARK |9 C =
Mirror finish ot | ‘ ) L. 0.32t3;‘3§m i | _}0400
0.172 0.05 l§ ‘ OBTVP.
AN : = | [o67:015
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Salder plate thickness | 5 pm or more
Package weight (g) 0.87 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QF] (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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(Unit : mm)
QFJB8-P-5950-1.27
__ 455: 072
" T|essTYP.
@ &) ) T
i 1
]@ I L
O |k 5
1] —
1] (=]
E wle N
= T 5
N \\_I
o o2 :
a b AR w
: off g
1]
INDEX_MARK
Mirror finish O §®
uuuuuuuuuuuuuuu =1 } L !
@ o2 0.635MIN.
L 2T ogimax, g9 0=
AN N o
I \
SEATING PLANE I ﬂﬂﬂ;ﬂﬂ ﬂﬂﬂﬂﬂ
. Q412 0. 0 16M
~ 23151 0.25 _ Package material Epoxy resin
Lead frame material Cu alloy
Pin treatment Solder plating
Solder plate thickness | 5 pm or more
Package weight {g) 450 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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(Unit : mm)

ADIP64-C-750-1.78
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Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QF] (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.
Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the

product name, package name, pin number, package code and desired mounting conditions
{reflow method, temperature and times).
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