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This version: Jan. 1998

OKI ScmicondUCtOr  rrevious verion Nov. 1996
MSM80C154S/83C154S

CMOS 8-bit Microcontroller

GENERAL DESCRIPTION

The MSMB0C1545/MSMB3C1545, designed for the high speed version of the existing
MSMB0C154 /MSMB83C154, is a higher performance 8-bit microcontroller providing low-power
consumption.

The MSMB0C1545/MSMB83C154S covers the functions and operating range of the existing
MSMB80C154 /83C154/80C51F/80C31F.

The MSMB0C154S is identical to the MSMB83C154S except it does not contain the internal
program memory (ROM).

FEATURES

* Operating range
Operating frequency : 0to3MHz (V=22t0 6.0V)
Oto12 MHz (V. =3.0t0 6.0 V)
Oto24 MHz (V. =451t0 6.0 V)
Operating voltage 1 22t060V
Operating temperature : —40 to +85°C (Operation at +125°C conforms to
the other specification.)
¢ Fully static circuit
* Upward compatible with the MSM80C51F / 80C31F

¢ On-chip program memory : 16K words x 8 bits ROM (MSMB83C1545 only)
¢ On-chip data memory : 256 words x 8 bits RAM
¢ External program memory address space : 64K bytes ROM (Max)
¢ External data memory address space : 64K bytes RAM
s [/Oports : 4 ports x 8 bits
(Port 1, 2, 3, impedance programmable) : 32
* 16-bit imer/counters : 3
* Multifunctional serial port : 1/0O Expansion mode

: UART mode (featuring error detection)
* 6-source 2-priority level
Interrupt and multi-level
Interrupt available by programming IP and IE registers
* Memory-mapped special function registers
* Bit addressable data memory and SFRs
¢ Minimum instruction cycle : 500 ns @ 24 MHz operation
* Standby functions : Power-down mode (oscillator stop)
Activated by software or hardware; providing
ports with floating or active status
The software power-down stet mode is termi-
nated by interruptsignal enabling execution from
the interrupted address.
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OKI Semiconductor MSMB0C1545/83C1548

* Package options
40-pin plastic DIP (DIP40-P-600-2.54) : (Product name: MSM80C1545RS/
MSMB83C1545-0xRS)
44-pin plastic QFP (QFP44-P-910-0.80-2K) :  (Product name: MSM80C1545GS-2K/
MSMB83C1545-0xxG5-2K)

44-pin QF (QFJ44-P-S650-1.27) . (Product name: MSM80C154S]S/
MSMB83C154S-xxx]S)
44-pin TQFP (TQFP44-P-1010-0.80-K)  : (Product name: MSM80C154STS-K /

MSMB83C1545-xxxTS-K)

xxx: indicates the code number
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MSMB0C1545/83C1548

BLOCK DIAGRAM (MSM83C154S)
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OKI Semiconductor MSMB0C1545/83C1548

PIN CONFIGURATION (TOP VIEW)

PL.Om2[ 1] U | 40 ] Veg

P1.AT2EX [ 2 | (39 ] PO.O

P1.2[ 3| 38 | PO.1

P1.3[ 4| 37 ] P02

P1.4[ 5 | O 36 | P03

P15 6| 35 | P0.4

P16 7] (34 ] P05

P1.7[ 8| 33 | P06

RESET[ 9 | 32 | P07

P3.0/RXD [ 10 | 131 | EA

P3.1/TXD [ 11 | |30 | ALE
P3.2/TNTO [ 12 | | 29 | FSEN

P3.3ANTT [ 13 | (28 | P2.7

P3.4/T0 [ 14 | 27 | P26

P3.5/T1/HPDI [ 15 | 126 | P25

P3.6/WR [ 16 | O |25 | P24

P3.7/RD [ 17| 24 | P2.3

XTAL2 [ 18 ] (23] P22

XTAL1 [19 22 | P2.1

Vss [ 20 | 21 | P2.0

40-Pin Plastic DIP
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OKI Semiconductor MSMB0C1545/83C1548

PIN CONFIGURATION (Continued)

S o =2 T e,
EEEZLaiE2SRERR
SEEEEEEEREE
4 b
P15 [1 | 33| P04
P16 [ 2| @ [32]P05
P17 [2] [31]P0.6
RESET [4_| (30 P0.7
P3.0/RXD [E_| 79| EA
NC[5 ] 28] NC
P3.1/TXD [ 7| [27 |ALE
P3.2/INTO [8_| | 26 | PSEN
P3.3/INT1 [ 9| (25 P2.7
P3.4/T0 [0 | O [24]P26
P3.5/T1/HPDI [11] 23]P25

P3.6/WR 12|
P3.7/RD[13]
XTAL2 [T2]
XTAL1 [15]
Vss [16 |

Vss [17]
P2.0 [18]
P2.1 [19]
P2.2 (20
P2.3 [7T]
P24 7]

NC : No-connection pin

44-Pin Plastic QFP
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OKI Semiconductor MSMB0C1545/83C1548

EEEEaESSERER
SEREEEEELER
g N
P15 1] 33]P0.4
PsZ] &) 3Z]P05
P17 3] 3T1P06
RESET (4 301P0.7
P3.0/RXD [5] 29 EA
WC[E] BING
P3.1/TXD [7] O7]ALE
P3.2/INTO [ 26 PSEN
P3.3/INT1 (@] 251P2.7
P3.4/T0 [0 O Ta]1P26
P3.5/T1/HPDI [T 23]1P2.5

XTAL2 [T2]
XTAL1 [15]
Vg5 [16 ]
Vss [17]
P2.0 18]
P2.1 [19]
P2.2 [0
P2.3 [T
P24 [27]

P3.6/WR [12]]
P3.7/RD 13

NC: No-connection pin

44-Pin Plastic TQFP
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OKI Semiconductor MSMB0C1545/83C1548

PIN CONFIGURATION (Continued)

4 N
P0.3 [40] O 28] P2.4
PO.2 [4]] 271 P23
PO.1 [42] [26] P2.2
P0.0 [43] [25] P2.1
Vee [44] 24] P20
D] @) 23 NC
P1.02 [2] 22] Vss
P1.1/T2EX (3] 21] XTAL1
P1.2 (4] 20] XTAL2
P1.3 [5] 19 P3.7/RD
P14 [6] O 18] P3.6ANR
Iy
SlEEEIEIEEEIEEE
cirpgeeEELe
r S ~— A S =
g 2ggtg
&2

NC: No-connection pin

44-Pin Plastic QFJ
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OKI Semiconductor MSMB0C1545/83C1548

PIN DESCRIPTIONS

Symbol Descriptipn

P0.0 to PO.7 | Bidirectional I/0 ports. They are also the data/address bus (input/output of data and output of
lower 8-bit address when external memory is accessed).

They are open-drain outputs when used as 1/0 ports, but 3-state outputs when used as data/address
bus.

P1.0to P1.7 | P1.0to P1.7 are quasi-bidirectional 170 ports. They are pulled up internally when used as input
ports. Two of them have the following secondary functions:

*P1.0(T2) : used as external clock input pins for the timer/counter 2.
*P1.1 (T2EX) - used as trigger input for the timer/counter 2 to be reloaded or captured,
causing the timer/counter 2 interrupt.

P2.0to P2.7 | P2.0to P2.7 are quasi-bidirectional 1/0 ports. They also output the higher 8-hit address when
an external memory is accessed. They are pulled up internally when used as input ports.

P3.0to P3.7 | P3.0to P3.7 are quasi-bidirectional 1/0 ports. They are pulled up internally when used as input
ports. They also have the following secondary functions:

*P3.0 {(RXD)

Serial data input/output in the 1/0 expansion mode and serial data input in the UART mode when
the serial port is used.
3.1 (TXD)

Synchronous clock output in the I/0 expansion made and serial data output in the UART mode
when the serial port is used.
3.2 (INTO)

Used as input pin for the external interrupt 0, and as count-up control pin for the timer/counter 0.
3.3 (INT1)

Used as input pin for the external interrupt 1, and as count-up control pin for the timer/counter 1.
*2.4 (T0)

Used as external clock input pin for the timer/counter 0.
3.5 (T1)

Used as external clock input pin for the timer/counter 1 and powsr-down-mods control input pin.
3.6 (WR)

Output of the write-strobe signal when data is written into external data memory.
«3.7 (RD)

Output of the read-strabe signal when data is read from external data memary.

ALE Address latch enable output for latching the lower 8-bit address during external memory access.
Two ALE pulses are activated per machine cycle except during external data memory access at
which time one ALE pulse is skipped.

PSEN Program store enahle output which enables the external memory output to the bus during external
program memory access. Two PSEN pulses are activated per machine cycle except during
external data memaory access at which two PSEN pulses are skipped.

EA When EA is held at "H" level, the MSM 83C154S executes instructions from internal program

memory at address 0000H to 3FFFH, and executes instructions from external program memary
above address 3FFFH.

When EA is held at 'L" level, the MSMB80C154S/MSM83C 1548 executes instructions from external
program memory for all addresses.
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OKI Semiconductor MSMB0C1545/83C1548

PIN Descriptions (Continued)

Symbol Descriptipn
RESET If this pin remains "H" for at least one machine cycle, the MSMB80C154S/MSMB83C154S is reset.
Since this pin is pulled down internally, a power-on reset is achieved by simply connecting a
capacitor between Vg and this pin.

XTAL1 Oscillator inverter input pin. External clock is input through XTAL1 pin.
XTAL2 Oscillator inverter output pin.

Ve Power supply pin during both normal operation and standhy operations.
Vsg GND pin.
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OKI Semiconductor MSMB80C1545/83C154S8
REGISTERS
Diagram of Special Function Registers
REGISTER BIT ADDRESS DIRECT
NAME b7 b6 b5 b4 b3 b2 b1 b0 ADDRESS
I0CON FF FE FD FC FB FA | F9 F8 OF8H (248)
B F7 F6 F5 F4 F3 F2 F1 FO OFOH (240)
ACC E7 E6 E5 E4 E3 E2 | Ef EO OEOH (224)
PSW D7 D6 D5 D4 D3 D2 | D1 Do 0DOH (208)
TH2 OCDH (205)
TL2 OCCH (204)
RCAP2H OCBH (203)
RCAP2L OCAH (202)
T2CON CF CE | ¢D | CC CB CA | CO | C8 0C8H (200)
P BF BE BD BC BB BA | B9 B8 0B8H (184)
P3 B7 B6 B5 B4 B3 B2 | Bt BO 0BOH (176)
IE AF AE | AD | AC AB AA | A9 | AB 0ABH (168)
P2 A7 A6 | A5 | A4 A3 A2 | Al AD 0AOH (160)
SBUF 99H (153)
SCON oF 9F 9 | 9¢C 9B oA | 99 98 98H (152)
P1 97 96 95 94 ] 92 | 9 90 90H (144)
TH1 8DH (141
THO 8CH (140)
TL1 8BH (1 39)
TLO 8AH (13
TMOD 89H (13
TCON 8F 8E 8D | 8C 8B 8A | 89 88 88H (136)
PCON 87H (135)
DPH 83H (131)
DPL 82H (130)
SP 81H (129)
PO 87 86 85 84 83 g2 | 81 80 80H (128)
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OKI Semiconductor

MSMB0C1545/83C1548

Special Function Registers

Timer mode register (TMOD)

MSB LSB
NAME ADDRESS
7 6 5 4 3 2 1 0
TMOD 89H GATE CT M1 MO GATE CT M1 MO
BIT LOCATION FLAG FUNCTION
TMaD.0 MO | _M1_| MO _:TimercounterOmodesetting
0 0 i8-bittimerjcounter with 5-bit prescalar.
01 jie-bitfimerfcounter. .
1.0 i8-bittimerjcounter with 8-bitauto reloading.
T™MOD.A M1 11 1 iTimerfcounter O separated into TLO (8-bit) timer/counter
1 and THO (8-bit) timer/counter. TFO is set by TLO carry, and
! ' TF1 is set by THO carry.
T™MOD.2 G/T Timer/counter 0 count clock designation cantrol bit.
XTAL1+2 divided by 12 clocks is the input applied to timer/countar 0 when
GT="0"
The external clock applied to the TO pin is the input applied to timer/counter 0
when G/T ="1".
T™OD.3 GATE When this bit is "0", the TRO bit of TCON (timer control register) is used to
control the start and stop of timer/counter 0 counting.
If this bit is "1", timer/counter O starts counting when both the TRO bit of TCON
and INTO pin input signal are "1*, and stops counting when either is changed
to'0"
THOD 4 MO | M1 MO Timercounter!modeseting
0 0 8bittimer/counter with 5-bitprescalar.
0 1 |t6-bittimercounter
1 | 0 |8-hittimer/counter with 8-hit auto reloading.
TMOD.5 1 N prm s Y T oS
1 ! 1 » Timer/counter 1 operation stopped.
TMOD.6 CIT Timer/counter 1 count clock designation control hit.
ATAL1+2 divided by 12 clocks is the input applied to timer/counter 1 when
GT="0"
The external clock applied to the T1 pin is the input applied to timer/counter 1
when C/T ="1".
TMOD.7 GATE When this bit is "0", the TR1 bit of TCON is used to control the start and stop of

timer/counter 1 counting.
If this hit is "1", timer/counter 1 starts counting when both the TR1 bit of TCON
and INT1 pin input signal are "1", and stops counting when sither is changed

to 0",
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OKI Semiconductor

MSMB0C1545/83C1548

Power control register (PCON)

MSB LSB

NAME ADDRESS

7 6 5 4 3 2 1 0
PCON 87H SMOD HPD RPD — GF1 GF0 PD IDL
BIT LOCATION| FLAG FUNCTICN

PCON.O IDL IDLE mode is set when this bit is set to "1*. CPU operations are stopped when
IDLE mode is set, but XTAL12, timer/counters 0, 1 and 2, the interrupt circuits,
and the serial port remain active. IDLE mode is cancelled when the CPU is reset
or when an interrupt is generated.

PCON.1 PD PD mode is set when this bit is set to "1". CPU operations and XTAL1e2 are
stopped when PD mode is set. PD mode is cancelled when the CPU is reset or
when an interrupt is generated.

PCON.2 GFO General purpose bit.

PCON.3 GF1 General purpose bit.

PCON.4 — Reserved bit. The output data is "1*, if the bit is read.

PCON.5 RPD This bit is used to specify cancellation of CPU power down mode (IDLE or PD) by an
interrupt signal.
Power-down made cannot be cancelled by an interrupt signal if the interrupt is not
enabled by IE (interrupt enable register) when this bit is '0".
If the interrupt flag is set to "1" by an interrupt request signal when this bit is
"1" (even if interrupt is disabled), the program is executed from the next address
of the power-down-mode setting instruction.
The flag is reset to "0" by software.

PCON.6 HPD The hard power-down setting mode in enabled when this bit is setto "1".
If the level of the power failure detect signal applied to the HPDI pin (pin 3.5)
is changed from "1" to "0" when this hit is "1", XTAL12 oscillation is stopped and
the system is put into hard power down mode. HPD mode is cancelled when the

CPU is reset.
PCON.7 SMOD When the timer/counter 1 carry signal is used as a clock in mode 1, 2 or 3 of

the serial port, this bit has the following functions.

The serial port operation clock is reduced by 1/2 when the bit is "0" for delayed
processing. When the bit is "1", the serial port operation clock is normal

for faster processing.
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OKI Semiconductor MSMB0C1545/83C1548
Timer control register (TCON)
MSB LSB
NAME ADDRESS
7 8 5 4 3 2 1 0
TCON 88H TH TR1 TFO TRO IE1 IT1 IEO ITO
BIT LOCATION| FLAG FUNCTION
TCON.O ITO External interrupt 0 signal is used in level-detect mode when this bit is "0" and in
trigger detect mode when "1".
TCONA IEO Interrupt request flag for external interrupt 0.
The bitis reset automatically when an interrupt is serviced.
The bit can be set and reset by software when IT0 = "1".
TCON.2 m External interrupt 1 signal is used in level detect mode when this bit is "0°, and in
trigger detect mode when "1".
TCON.3 IE1 Interrupt request flag for external interrupt 1.
The bit is reset automatically when an interrupt is serviced.
The bit can be set and reset by software when IT1="1".
TCON4 TRO Counting start and stop control bit for timer/counter 0.
Timer/counter 0 starts counting when this bit is "1", and stops counitng when '0".
TGON.5 TFO Interrupt request flag for timer interrupt 0.
The bitis reset automatically when an interrupt is serviced.
The bit is set to "1" when a carry signal is generated from timer/counter 0.
TCON.G TR1 Counting start and stop contral bit for timer/counter 1.
The timer/counter 1 starts counting when this bit is "1", and stops counting when '0".
TCON.7 TF Interrupt request flag for timer interrupt 1.

The bit is reset automatically when interrupt is serviced.
The bit is set to "1" when carry signal is generated from timer/counter 1.
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OKI Semiconductor MSMB0C1545/83C1548
Serial port control register (SCON)
MSB LSB
NAME ADDRESS
7 6 5 4 3 2 1 0
SCON 98H SMO SMA SMm2 REN TB8 RB8 T RI
BIT LOCATION FLAG FUNCTION
SCON.0 RI "End of serial port reception” interrupt request flag.
This flag must be reset by software during interrupt service routine.
This flag is set after the eighth bit of data has been received when in mode 0, or
by the STOP hit when in any other mode.
In mode 2 or 3, however, Rl is not set if the RB8 data is "0" with SM2 ="1".
Rl is setin mode 1 if STOP bitis received when SM2 ="1".
SCON.1 Tl "End of serial port tramsmission" interrupt request flag. This flag must be reset
by software during interrupt service routine.
This flag is set after the eighth bit of data has been sent when in mods 0, or after
the last bit of data has been sent when in any other mode.
SCON.2 RB8 The ninth bit of data received in mode 2 or 3 is passed to RB8.
The STOP bit is applied to RB8 if SM2 ="0" when in mode 1.
RB8 can not be used in mode 0.
SCON.3 TB8 The TB8 data is sent as the ninth data bit when in mode 2 or 3.
Any desired data can be set in TB8 by software.
SCON.4 REN Reception enable control bit.
No reception when REN = "0'.
Reception enabled when REN ="1".
SCON.5 SM2 If the ninth bit of received data is "0" with SM2 = "1" in mode 2 or 3, the "end of
reception” signal is not set in the Rl flag.
The "end of reception” signal set in the Rl flag if the STOP hit is not "1" when
SM2="1"in mode 1.
SCON.6 SMt | SMO . SM1 . MODE .
|01 0 | 0 ebtsmitregsteryo
0 ¢ 1 . 1 [ GbtUARTvariablebaudrate
SCON7 MO | 1 0 0 | 2  &DitUARTI/32XTALI, 1/64 XTALI baud rats
11 1 1 3 | 9-bit UART variable baud rate
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OKI Semiconductor MSMB0C1545/83C1548
Interrupt enable register (IE)
MSB LSB
NAME ADDRESS
7 8 5 4 3 2 1 0
IE 0ABH EA — ET2 ES ET1 EX1 ETO EXO0
BIT LOCATION| FLAG FUNCTION
IE.O EX0 Interrupt control bit for external interrupt 0.
Interrupt disabled when hitis "0".
Interrupt enabled when hit is "1".
IE.A ETO Interrupt control bit for timer interrupt 0.
Interrupt disabled when bit is "0".
Interrupt enabled when bit is "1".
IE.2 EX1 Interrupt control bit for external interrupt 1.
Interrupt disabled when bit is "0".
Interrupt enabled when hit is "1".
IE.3 ET1 Interrupt control bit for timer interrupt 1.
Interrupt disabled when bit is "0".
Interrupt enabled when bit is "1".
IE.4 ES Interrupt control bit for serial port.
Interrupt disabled when bit is "0".
Interrupt enabled when bit is "1".
IE.5 ET2 Interrupt control bit for timer interrupt 2.
Interrupt disabled when bit is "0".
Interrupt enabled when bit is "1".
IE.G — Reserved hit. The output data is "1" if the bit is read.
IE.7 EA Overall interrupt control bit.

All interrupts are disabled when bitis "0".

Allinterrupts are controlled by IE.0 thru IE.5 when hitis "1".
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OKI Semiconductor MSMB0C1545/83C1548
Interrupt priority register (IP)
MSB LSB
NAME ADDRESS
7 5 4 3 2 1 0
IP 0B8H PCT — PT2 PS FT1 PX1 PTO PX0
BIT LOCATION| FLAG FUNCTION
IP.O PX0 Interrupt priority bit for external interrupt 0.
Priority is assigned when hit is "1".
IP.1 PTO Interrupt priority bit for timer interrupt 0.
Priority is assigned when bit is "1".
IP.2 PX1 Interrupt priority bit for external interrupt 1.
Priority is assigned when bit is "1".
IP.3 PT1 Interrupt priority bit for timer interrupt 1.
Priority is assigned when bitis "1".
IP.4 PS Interrupt priority bit for serial port.
Priority is assigned when hit is "1".
IP.5 PT2 Interrupt priority bit for timer interrupt 2.
Priarity is assigned when hit is "1".
IP.6 — Reserved bit. The output data is "1" if the bit is read.
IP.7 PCT Priority interrupt circuit control bit.

The priority register contents are valid and priority assigned interrupts can be
processed when this bit is "0". When the bit is "1*, the priority interrupt circuit is
stopped, and interrupts can only he controlled by the interrupt enable register {IE).
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OKI Semiconductor MSMB0C1545/83C1548
Program status word register (PSW)
MSB LSB

NAME ADDRESS

7 6 5 4 3 2 1 0
PSW 0DOH CY AC FO RS1 RS0 ov F1 P
BIT LOCATION| FLAG FUNCTION

PSW.0 P Accumulator (ACC) parity indicator.

This hit is "1" when the 1" bit number in the accumulator is an odd number, and
'0" when an even number.

PSW A1 F1 User flag which may be set to "0" or "1" as desired by the user.

PSW.2 ov Overflow flag which is set if the carry C6 from bit 6 of the ALU or CY is "1"as a
result of an arithmetic operation. The flag is also set to 1" if the resultant product
of executing multiplication instruction (MUL AB) is greater than OFFH, but is reset
to "0" if the product is less than or equal to OFFH.

PSW.3 RS0 RAM register bank switch

RS1 RS0 BANK RAM ADDRESS
0 0 0 00H - 07H
PSW.4 RS1 0 1 1 08H - OFH
1 0 2 10H-17H
1 1 3 18H - 1FH

PSW.5 FO User flag which may be set to "0" or "1" as desired by the user.

PSW.6 AC Auxiliary carry flag.
This flag is set to "1" if a carry Ca is generated from bit 3 of the ALU as a result of
executing an arithmetic operation instruction.
In all other cases, the flag is reset to "0".

PSW.7 GY Main carry flag.

This flag is set to 1" if a carry Gy is generated from bit 7 of the ALU as result of
executing an arithmetic operation instruction.
If a carry C7 is not generated, the flag is reset to "0".
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OKI Semiconductor MSMB0C1545/83C1548

170 control register (IOCON)

MSB LSB
NAME ADDRESS
7 6 5 4 3 2 1 0
[OCON 0F8H — T32 SERR 1ZC P3HZ | P2HZ | P1HZ ALF
BIT LOCATION| FLAG FUNCTION
IOCON.O ALF If CPU power down made (PD, HPD) is activated with this bit set to "1", the

outputs from ports 0, 1, 2, and 3 are switched to floating status.
When this bit is '0", ports 0, 1, 2, and 3 are in output mode.

I0CON.A P1HZ Port 1 becomes a high impedance input port when this bit is "1".

I0GON.2 P2HZ Port 2 becomas a high impedance input port when this bit is "1".

I0CON.3 P3HZ Port 3 becomes a high impedance input port when this bit is "1".

IOCON.4 1ZC The 10 k€ pull-up resistor for ports 1, 2, and 3 is switched off when this bit
is "1", leaving only the 100 kQ pull-up resistor.

I0CON.5 SERR Serial port reception error flag.

This flag is set to "1" if an averrun or framing errar is generated when data is
received at a serial port.
The flag is reset by software.

I0CON.6 T32 Timer/counters 0 and 1 are connected serially to from a 32-bit timer/counter
when this bit is setto "1".
TF1 of TCON is set if a carry is generated in the 32-bit timer/counter.

IOCON.7 — Leave this bit at '0".
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OKI Semiconductor MSMB0C1545/83C1548
Timer 2 control register (T2CON)
MSB LSB
NAME ADDRESS
7 8 5 4 3 2 1 0
T2CON 0C8H TF2 EXF2 RCLK | TCLK | EXEN2 TR2 GT2 | CP/RL2
BIT LOCATION| FLAG FUNCTION
T2CON.O CP/RLZ | Capture mods is set when TCLK + RCLK ="0" and CP/RL2 = "1 L
16-hit auto reload mode is set when TCLK + RCLK = "0"and CP/RL2 ="0".
CP/RL2 is ignored when TCLK + RCLK ="1",
T2CONA CiT2 Timer/counter 2 count clock designation cantrol bit.
The internal clocks (XTAL1e2 = 12, XTAL1s2 + 2) are used when this bit is "0",
and the external clock applied to the T2 pin is passed to timer/counter 2 when
the bit is "1".
T2CON.2 TR2 Timer/counter 2 counting start and stop control bit.
Timer/counter 2 commences counting when this bit is "1" and stops counting
when 0"
T2CON.3 EXEN2 T2EX timer/counter 2 external control signal control bit.
Input of the T2EX signal is disabled when this hit is "0", and enabled when "1".
T2CON.4 TCLK Serial port transmit circuit drive clock control hit.
Timer/counter 2 is switched to baud rate generator mode when this bit is 1",
and the timer/counter 2 carry signal becomes the serial port transmit clock.
Note, however, that the serial parts can only use the timer/counter 2 carry signal
in serial port modes 1 and 3.
T2CON.5 RCLK Serial port receive circuit drive clock control bit.
Timer/counter 2 is switched to haud rate generator mode when this hit is "1°,
and the timer/counter 2 carry signal becomes the serial port transmit clock.
Note, however, that the serial ports can only use the timer/counter 2 carry signal
in serial port modes 1 and 3.
T2CON.B6 EXF2 Timer/counter 2 extarnal flag.
This bit is set to "1" when the T2EX timer/counter 2 external control signal level
is changed from "1" to "0" while EXEN2 ="1".
This flag serves as the timer interrupt 2 request signal. If an interruptis
generated, EXF2 must be reset to 0" by software.
T2CON.7 TF2 Timer/counter 2 carry flag.

This bit is set to "1" by a carry signal when timer/counter 2 is in 16-bit auto
reload mode or in capture mode.

This flag serves as the timer interrupt 2 request signal. If an interruptis
generated, TF2 must be reset fo "0" by software.
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MEMORY MAPS

Program Area

3 | T
T 65535 | OFFFFH ! Timer interrupt 2 start 43 ' 002BH
i ,"%
o |
=T :
= | .
2 ! S 1/0 interrupt start 35 1 0023H
2 % I
= / %
L ll
" ; l’ B
% BT : Timer interrupt 1 start 27 | 001BH
o =t i H
< .
Z 8 ;
o % ! |
%‘ = ! External interrupt 1 start 19 | 0013H
i l 16384 | 4000H N ——— '
= 16383 | 3FFEH L T
o ;
B o= ‘ o i
5 & ! Timer interrupt 0 start 11 | 000BH
S = /_\_/ ; :
= = S |
= g K o
= —
s 4410026H
o 1
= 43 | 002BH External interrupt O start 3 | 0003H
g .
i 2 | 0002H
2 ;
=] H
b= 1 ¢ 0001H
= I
l 0 76543210 CPU reset start 0 i 0000H

20/40



OKI Semiconductor

MSMB0C1545/83C1548

Internal Data Memory and Special Function Register Layout Diagram

HEX
" OFF ! I0GON FFH~F8H 248(0F8H)
B F7H-FOH 240(0F0H)
ACC E7H~EOH 224(0EOQH)
PSW | D7H-DOH 208(0D0H)
TH2 205(0GDH)
TL2 204(0GCH)
RCAP2H 203(0CBH)
RCAP2L 202(0CAH)
» T2CON CFH~C8H 200(0C8H)
i P BFH~B&H 184(0B8H)
© & P3 B7H-~BOH 176(0BOH)
@ & IE | AFH-~A8H 168(0A8H)
= USER DATA RAM =) P2 | A7H~AOH | 160(0AOH)
S 5 SBUF 153( 99H)
- = SCON | 9FH-98H 152( 98H)
2 2 P1 97H-~90H 144( 90H)
2 2 TH1 141( 8DH)
o< & THO 140( 8CH)
b T 139( 8BH)
2 TLO 138({ BAH)
e TMOD 137( 89H)
TCON 8FH~88H 136( 88H)
PCON 135( 87H)
DPH 131( 83H)
DPL 130( 82H)
SP 129( 81H)
80 PO 87H-80H 128( 80H)
7F
USER DATA RAM
30
2F | 7F 78
BIT RAM
20 | 7 0
1F | R7 —= BIT ADDRESSING
BANK3
18 | RO
17 [R7 -
BANK2
10 | RO
0F [R7
BANK1
g? 2? — DATA ADDRESSING
00 |ro  BANKO
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Diagram of Internal Data Memory (RAM)
OFFH 255
S0H USER DATA RAM 198
7FH 127
USER DATA RAM
30H 48
2FH 7F 7E 7D 7G 7B 7A 79 78 47
2EH 77 76 75 74 73 72 71 70 46
2DH 6F 6E 6D 6C 6B BA 69 68 45
2CH 67 66 65 64 63 62 61 60 44 g
@
2BH 5F 5E 5D 5C 5B 5A 59 58 43 ﬁ
(]
2AH | 57 | 56 | 55 | 54 | 53 | 52 | 51 | 50 42 g | 2 2
= (5] —
20H | 4F | 4E | 4D | 4C | 4B | 4A | 49 | 48 41 204 | 82
£ -3 5
28H 47 46 45 44 43 42 41 40 40 9: =y =
<: -
= = —
27H 3F 3E 3D 3G 3B 3A 39 38 39 o =z ;‘
[NN)
26H 37 36 35 34 33 32 3 30 38 _E_
[da}
25H 2F 2E 2D 2GC 2B 2A 29 28 37 o
24H 27 26 25 24 23 22 21 20 36
23H 1F 1E 1D 1C 1B 1A 19 18 35
22H 17 16 15 14 13 12 11 10 34
21H OF 1] 0D 0G 0B 0A 09 08 33
20H 07 06 05 04 03 02 0 00 32
1FH 31 -
Bank 3 %
18H 24 bt
o
17H 23 =
Bank 2 i
10H 16 i
o
OFH 15 o
Bank 1 iy
08H 8 2
[NN)
07H 7 7
Bank 0 E
00H 0

22/40



OKI Semiconductor

MSMB0C1545/83C1548

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Supply voltage Vee Ta=25°C —05t07 v
Input voltage Vi Ta=25°C 0.5 to Vge+0.5 v
Storage temperature Ts16 — -55to +150 °C
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Condition Range Unit
Power supply voltage Vg See below. 2.0t06.0 \'
Memory retension voltage Vee fosc=0 Hz (Oscillation stop 2.0t06.0 v
Oxcillation frequency fosc See helow. 11024 MHz
External clock operating fExToLK See below. 0to 24 MHz
frequency
Ambient temperature Ta — -4010 +85 °C

*1 Depends on the specifications for the oscillator or ceramic resonater.

12 1
3 X
— : =
g2 34— =
=~ ' =
O ! 5
24— \ 6 g
1\ 8
114 12
: —,
06 ¢ 20
T i S S i e —24
2 22 3 4 5

Power Supply Voltage (Vgc)
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MSMB0C1545/83C1548

ELECTRICAL CHARACTERISTICS

DC Characteristics 1

(Veg=4.01t0 6.0 V, Vgg=0V, Ta=-40 to +85°C)

Parameter Symbol Condition Min. Typ. Max. Unit I\'Il.ll“‘aliﬁs-
circuit
Input Low Voltage Vi — -0.5 — | 02Vee 01| V
, Except XTAL1, EA,

Input High Voltage ViH 2rd RESET 02Vep+092 | — Vee+0.5 v
Input High Voltage ViH1 XTAL1, RESET and EA| 0.7 Vg — Vee+0.5 v
Output Low Voltage VoL loL=1.6 mA . . 0.45 v
(PORT 1, 2,3)
OutputLow thaﬁ Vor1 loL=3.2 mA — — 045 v
(PORT 0, ALE, PSEN) i

_ lor="60 A 24 — _ v
Output High Voltage Von Veo=b V£10%
(PORT 1, 2,3) loh=—30 pA 0.75Vgg | — — v

lgh=—10 LA 0.9 Ve — — \

_ loy=—400 pA 24 — — v
Output High Voltage Vee=b V£10%
(PORT 0, ALE, PSEN) Vot lgn=—150 pA 0.75Vee | — — v

lon=—40 pA 0.9 Ve — — \'
Logical 0 Input Current/ V=045V
Logical 1 Qutput Current/ I/ lon Sl -5 =20 -80 A
(PORT 1, 2, 3) Vp=045V 5
Logical 1 to 0 Transition . V2.0V . 190 500 WA
Output Current (PORT 1, 2, 3)
Input Leakage Currﬁﬂ | Veec Vi <V . . 10 WA 3
(PORT 0 floating, EA) H S5 IS O :
RESET Pull-down Resistance Rrst — 20 40 125 kQ 2
, , Ta=25°C, f=1 MHz

Pin Capacitance Cio (except XTALY) — — 10 pF | —
Power Down Current lpp — — 1 50 A 4
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MSMB0C1545/83C1548

Maximum power supply current normal operation Icc (mA)

Vee av 5V 6V
Freq
1 MHz 2.2 3.1 4.1
3 MHz 3.9 b.2 7.0
12 MHz 12.0 16.0 20.0
16 MHz 16.0 20.0 25.0
20 MHz 19.0 25.0 30.0
Vee 45V 5V 6V
Freq
24 MHz 25.0 29.0 35.0
Maximum power supply current idle mode lgc (mA)
Veo 4V 5V 6V
Freq
1 MHz 08 1.2 1.6
3 MHz 1.2 1.7 2.3
12 MHz 3.1 4.4 5.9
16 MHz 3.8 5.5 7.3
20 MHz 4.5 6.4 8.6
Veo 45V 5V 6V
Freq
24 MHz 6.4 74 9.8
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MSMB0C1545/83C1548

DC Characteristics 2

(Vec=2.2to 4.0 V, Vgg=0 V, Ta=-40 to +85°C)

Parameter Symbol Condition Min. Typ. Max. Unit Mu:.;';]‘s-
circuit
Input Low Voltage Vi — -0.5 — 10.25Vgc-04] V¥
_ Except XTAL1, EA,
Input High Voltage ViH 2nd RESET 0.25 V09| — Vgo+0.5 v
Input High Voltage Vit |XTAL1, RESET, and EA| 0.6 Vge+06 | — Veg+0.5 v
Output Low Voltage VoL =10 yA . . 01 v
(PORT 1, 2,3)
Output Low VOltaﬂ Vor1 loL=20 pA — — 0.1 v
(PORT 0, ALE, PSEN) ]
. | e omwe = —
ity Ve | oema | omie = = v
Logical 0 Input Current/ Vi=0.1V
Logical 1 Output Current/ I/ lon e -5 -10 -40 HA
(PORT 1, 2,3) V=01V >
Logical 1 to 0 Transition I V=10V . _80 _300 uA
Output Current (PORT 1, 2, 3)
Input Leakage Currﬂﬂ | Vee < Vi<V . . 10 WA 3
(PORT 0 floating, TA) H S5 HIS T -
RESET Pull-down Resistance Rpst — 20 40 125 kQ 2
, , Ta=25°C, f=1 MHz
Pin Capacitance Cio (except XTALY) — — 10 pF | —
Power Down Current lpp — — 1 10 HA 4
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MSMB0C1545/83C1548

Maximum power supply current normal operation Icc (mA)

Voo 22V | 30V | 40V
Freq
1 MHz 0.9 14 22
3 MHz 1.8 24 43
12 MHz — 8.0 12.0
16 MHz — — 16.0
Maximum power supply current idle mode lgc (mA)
Voo 22v 3.0V 40V
Freq
1 MHz 0.3 05 0.8
3 MHz 0.5 0.8 1.2
12 MHz — 2.0 3.1
16 MHz — — 3.8
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MSMB0C1545/83C1548

Measuring circuits

1 2
| Vee Voo |
Vigo—s 5 E 5 E‘O
[ar]
o e 5 = 5
VlLH o o
—  Vss Vss
3 4
—|'j:_ @ .
| Vee ("2) L Ve |
ViHo—{ _ 5 E—o ViH o—f - E—o
V“_O—I‘ - = V"_O—b ! - =
—  Vss l —  Vss

*1: Repeated for specified input pins.
*2: Repeated for specified output pins.
*3: Input logic for specified status.
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AC Characteristics

{1) External program memory access AGC characteristics

( _ Vee=2.2 10 6.0V, Vs5=0V, Ta=—40°C to +85°C)
PORT 0, ALE, and PSEN connected with 100pF load, other connected with 80pF load
Variable clock from™1
Parameter Symble 1to 24 MHz Unit
Min. Max.
XTAL1, XTAL 2 Oscillation Cycle ool 4.7 1000 ns
ALE Signal Width fLHLL 2teLcL-40 — ns
Address Setup Time b Ttoro-15 . oS
(to ALE Falling Edge)
Address Hold Time
(from ALE Falling Edge) fLLax Mtowe-35 - ns
Instruction Data Read Time
(from ALE Falling Edge) fun o Ho01-100 ns
From ALE Falling Edge to PSEN
Falling Edge e ToLoL-30 - ns
PSEN Signal Width trLPH AtoLoL-35 — ns
Instructii Data Read Time oLy . Aoy 45 o
(from PSEN Falling Edge)
InstructiiData Hold Time toxix 0 . o
(from PSEN Rising Edge)
Bus Floating Time after Instruction
Data Read (from PSEN Rising Edge) teaiz o oLci-20 ns
Instruction Data Read Time oy . StoLcL-105 oS
(from Address Output)
Bus Floating Time(PSEN Rising L 0 B s
Edge from Address float)
Address Output Time from PSEN toxay oy 20 . s
Rising Edge

*1 The variable check is from 0 to 24 MHz when the external check is used.
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(2) External program memory read cycle

ti
ALE / \
tavin [t tepy |
tiw

~—tpLiv—]

PSEN /
tuiax) taze texix
"4
PORTO‘% AD to A7 INSTR A0 to A7
N \ IN
taviy

PORTZ ABto A15>< AB to A15 ><°\8t0 Al15
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(3) External data memory access AC characteristics

( L Vo=2.2 to 6.0V, Vgs=0V, Ta=—40°C to +85°C)
PORT 0, ALE, and PSEN connected with 100pF load, other connected with 80pF load
Variable clock from"1
Parameter Symbol 1to 24 MHz Unit
Min. Max.

XTAL1, XTAL2 Oscillator Cycle ool 41.7 1000 ns
ALE Signal Width fLHLL 2teLcL-40 — ns
Address Setup Time - MtooL-15 . oS
(to ALE Falling Edge)
Address Hold Time
(from ALE Falling Edge) fLuax MoLeL-35 - ns
RD Signal Width tRLmL 6teLoL-100 — ns
WR Signal Width twLwh BtgLcL-100 — ns
RAM Dita Read Time oLy . SteLoL-105 s
{from RD Signal Falling Edge)
RAM Dita Read Hold Time teriDx 0 . oS
(from RD Signal Rising Edge)
Data Bus Floating Time
(from RD Signal Rising Edge) thHDZ o 2170 ns
RAM Data Read Time
(from ALE Signal Falling Edge) fuov _ 8lcLc1-100 ns
RAM Data Read Tima
{from Address Output) tavoy o StoLo1-105 ns
RD/WR Output Time from ALE 3teLcL-40

. thwe & 3torcL+40 ns
Falling Edge 2 Jere-100
RD/WR Output Time from Address
Output tavw dtoLeL-70 — ns
WR Output Time from Data Output tovwx 1tgLoL-40 — ns
Time from Data to WR Rising Edge tavwnH TtooL-109 — ns
Data Hold Time
{from WR Rising Edge) tivhax 2loLoL-50 o ns
Time from to Address Float RD

tRLAz 0 — ns

Output
Time from RD/WR Rising Edge to — ftorcL-30 1t gL 4+40 s
ALE Rising Edge "2 1toLoL+100

*1 The variable check is from 0 to 24 MHz when the external check is used.
*2 For2.2sVeoe<d V
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(4) External data memory read cycle

IS
L -WHLH

ALE / \ ,J

tLov ,
St tRLRM
RD
taviL it {Rroz
o —|
L | tmov tRHDX
\ tazrL f g
INSTR AQto A7 /A0t A7 7 AlDto A7
porTo INSTR Y (a01ga7) (A0ho; ( DATAIN ) oATY—
AVWL
- " tavov
PORT 2 PCH X ABto A15 PCH >( P2.0to P2.7 DATA or ABto A15 DPH XL\B to A15 PCH

(5) External data memory write cycle

tiHL
—
ALE f \ J’

twHLH

fawe twLwe .
WR
t
tavie | L el
Tovwx
INSTR A0tg AT
PORTO )}—é%‘&’*?—ﬁmr"npg)( DATA (ACC) UPt(c}]LA7>_
ot

porT2 ARATS X' AgtoA15 PCH X P2.0toP2.7 DATA or ABt0A15 DPH  YABto A15 PCH
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MSMB0C1545/83C1548

{6) Serial port (1/0 Extension Mode) AC characteristics

(Voo=2.2 to 6.0V, Vgg=0V, Ta=40°C to +85°C)

Parameter Symbol Min. Max. Unit
Serial Port Clock Cycle Time txLxL 12tcLoL —_ ns
Qutput Data Setup to CGlock Rising Edge tavxH 10tgL-133 —_ ns
Qutput Data Hold After Clock Rising Edge txHOX 2toLoL-75 —_— ns
Input Data Hold After Clock Rising Edge tXHDX 0 —_— ns
Clock Rising Edge to Input Data Valid txHDY —_— 10tgLcL-133 ns
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OKI Semiconductor

X anvaX X anvaX X anvax X anvax Xanvax Xanvax X anvaX Xanvax Hﬁwd_‘,_o_
xn_._xFL f— 7l| AQHX] —»
/ X X X X X X X \__1ndlfo
chxHL -— HXAD] \'7
(R s Y D D N D A D N "His
Wj ™K ‘W
I s R O O el
| | | | | | | | MOV
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(7) AC Characteristics Measuring Conditions

1. Input/output signal

Vou Vou
Viy Viy

TEST POINT
ViL ViL
VoL Vou
*  The input signals in AC test mode are either Vopg (logic "1") or Vo, {logic "0") input signals
where Iogic "1" corresponds to a CPU output signal waveform measuring point in excess of
Vg, and logic "0" to a point below V..

2. Floating
-~ Foatng —
VoH VoH
ViH ViH
Vi Vi,
Voo Voo

Theport 0 floating interval is measured from the time the port 0 pin voltage drops below Vg
after sinking to GND at 2.4 mA when switching to floating status from a "1" output, and from
thetime the port 0 pin voltage exceeds Vy1 after connecting to a 400 LA source when switching
to floating status from a "0" output.

(8) XTAL1 external clock input waveform conditions

Parameter Symbol Min, Max, Unit
External Clock Freq. Moo, 0 24 MHz
Clock Pulse width 1 toHex 15 — ns
Clock Pulse width 2 toLex 15 — ns
Rise Time toLeH — 5 ns
Fall Time toheL — 5 ns

External Clock Drive Waveform

0.7 Vg
EXTERNAL
OSCILLATOR ; - ‘t 02Vge-013%__,
SIGNAL toHex U tCLCX o
. toLeL ,
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OKI Semiconductor

Timing Diagram

Basic timing

I | | | I I I I | | | I I I | | | | | |
| | I I I I | | | I I I | ' | | |
| uofnoaxa uoganijsu | ! ! ! | | | ! ! ! | ” uornoax uoyonisLl |
! ndugndinouod | b ” | uognosxa | Lo | ” ' dupndinoyod )
I I ! ! | | | | uonanIisul Alowaw elep [euwapxg | | ! I I " _ "
“ ” I | 1 1 1 1 | | | 1 1 1 | ” ” ! ! !
| | I I | | | 1 | | | 1 1 1 | | | | 1 |
| | I | | | | 1 | | | 1 1 1 | | | | [ |
| | I I | | | | I I I | | | I | | I | I
| | — | | | —» I I | — I | | — |
| | 1 LFIAL | | | LI | | | I LHALL | | | TLHAL |
1 — ! — ! ! ! ! ! ! ! ! ! — | —p! ! —
I = | R S S S S A S R =
UD[IN9axX3 Lofaniisu| ” " " " " UoIIN9Iaxa uonaniisu| ” " " " ” LI01IN39xa UoManIsy| " ”
" ” | — 1 1 1 | | | 1 1 ——* | | | H——+
| | I Buipogap uononJisy| I I I | | | | 1 Buiposap uogonisu)| | | I Buipogap LonRaNgsU|
| | I I I I | | | I I 1 | | . |
A N T O S N S B SN N S N S N N S O S O
! , | | | _ | | | | | 7 | | | | | _ , , | | | _ 0
mgvisviva | v [ o v op o o [ b v | dwwseva | |
wod | | wod _ HOd _ V1¥Q L40d B Hdd _ HOd _ nod || | wod | wod
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104 f————] 19d [— {10d —— W00V [ — |————1d [ 10d f————] 19 |— |
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| | | | | |
T — — T R — '
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] 1 | 1 1 1 | | | 1 | T 1 0
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JI e T
I | | | I I I I | | | I I I | | | | | |
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PACKAGE DIMENSIONS

(Unit : mm)
DIP40-P-600-2.54 |
3 51981 0.3 .
@ oo cnonanan D
o
=3
1 p O O
INDEX MaRk /T
§ k2T i
w = = =
I | —
SEATING IOOOOOOOOOOAOOO O OOOnE ¥  —
PLANE
CTTTTTTYrernergreey ot o« ,,L,OL
1] =
= o) R
o =
_ L6 TYP. i : L 046 255 pprem
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | & um or more
Package weight (g) 6.10 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)
QFP44-P-910-0.80-2K
_ 14.5: 0.2 5
105+ 0.1 )
()
PARERRAEARE | |
IR —= == :
= O «
| o — —— -
alel = =
fued = — Fr—
.,z E@ 20102
T = =
[l =X
B | GELLLEL 5| <
@ @ ol & )
INDEX MARK ai| T } 0-10°
Mimorfinish  qzsTvp, | | 92258 o em | = _}
0.17+ 0.05 g § _ |reTve
S _ Jresson
SEATING PLANE . .
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 pm or more
Package weight (g) 0.41 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)
QFJ44-P-5650-1.27
435202
- |assTYP.
@ T
s O = |
g S
. oo N
@I 5| 8
[ - =]
il 2|8 i
] 0| I
o| Db -
INDEX_MARK /E
Mirror finish i O
| N Iy N N Ny o ) 1
o o || 07T
bl osimex ij
L]
4
SEATING PLANE HIH{HHHHL :U:“:L
| 41 Oplo 18 Package material Epaxy resin
< 554 0.29 = Lead frame material Gu alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 2.00 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)
TQFP44-P-1010-0.80-K
] @ @
1 HAAHAAAAAAAAR
| —
= O
oS ==
d ? (==
35| =
=1 =
| @3 2
IR LT TET T~
INDEX_ MARK .~ IR 1.0+ 0.2
Mirrarfinish | g Typ. . ,_‘ O e | - -
= = - =1 =
HE (A
0.17+ 0.05 F ] ’7%:——7\‘:0"'0‘3
Fi =i & A . _|os:r02
ferd (=] = =
& . |osTvp.
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 pm or more
Package weight (g) 0.28 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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