TOSHIBA TMP80CA8A/35A

CMOS 8-BIT SINGLE-CHIP MICROCOMPUTER (TLCS-48C)

TMP80C48AP/TMP80OC48AP-6
TMP80C35AP/TMP80C35AP-6
TMP80C48AU/TMP80C48AU-6

1. GENERAL DESCRIPTION AND FEATURES

The TMP80C48A is a single chip microcomputer fabricated in Silicon Gate CMOS
technology which provides internal 8-bit parallel architecture.

The following basic architectural functions of a computer have been included in a single
chip; an 8-bit CPU, 64X8 RAM data memory, 1K X8 ROM program memory, 27 1/O
lines and an 8-bit timer/event counter.

The TMP80C48A is particularly efficient as a controller. It has extensive bit handling
capability as well as facilities for both binary and BCD arithmetic.

The TMP80C35A/-6 is the equivalent of a TMP80C48A/-6 without ROM program
memory on chip. By using this device with external EPROM or RAM, software
debugging becomes easy.

The TMP80C48AP/-6 and TMP80C35AP/-6 are in a standard Dual Inline Package.

The TMP80C48AU/-6 is in a 44-pin Micro Flat Package.

FEATURES
° TMP80C48AP/TMP80C35AP/TMP80C48AU
1.36yus Instruction Cycle Time  —40°C to 85°C,5V+10%
L TMP80C48AP-6/TMP80C35AP-6/TMP80C48AU-6
2.5us Instruction Cycle Time —40°C t0 85°C, 5V 1+ 20%
° Software Upward Compatible with TMP8048AP/INTEL's 8048
° 1K X 8 masked ROM/64 X 8 RAM
L Low Power

10mA MAX. in Normal Operation (Vgc=5V, fxTaL,=6MHz)
10pA MAX. in Power Down Mode (Voo=5V, fxrar:DC)

] Power Down Mode (Stand-by Mode)
(] Halt Mode (Idle Mode)
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TOSHIBA . TMP80C48A/35A

2. PIN CONNECTIONS AND PIN FUNCTIONS

2.1 Pin Connections (Top View)

Tof1 N 401 vec(+5v)
XTALy 2 390 T4
XTALz2 13 38 [1 Pyy
RESET (4 37 [0 Pe

sSOs 36 0 Pys

INTO6 350 Paa

EA Q7 34 1 Pyy

RD 8 33 0 P
PSEN [] 9 32 0 Pis

WR 10 3101 P1a
ALE [j11 300 P3
DBg [ 12 29 0 P12
DBy [ 13 28 1 Py
DB, [ 14 27 1 P1g
DB3 [ 15 26 1 PS
DB 16 25 1 PROG
DBs 17 24 [1 P23
DBg [ 18 23 1 P2
DBy [ 19 22 1 Py

Vss [] 20 21 0 Py

020989

Figure 2.1 DIP Pin Connections
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DB; 1134 22[TT—1 RESET
DBs —TT]35 21T NC
DBg [—TT1]36 20[TT— XTAL,
DBy [—TT]37 19111 XTAL,
Vss [I1]38 18T To
P20 [IT]39 17011 Vce
P21 11740 16{TT 1 Ty
P22 1141 15[ Pyy
P2z CT1]42 14{TT—1 Py
PROG [—T1{43 130T Pys
NC 11} 44a 12{T1—1 NC

020989

Figure 2.1 Micro Flat Package Pin Connections

MCU48-2

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



TOSHIBA TMP80OCA48A/35A

2.2 Pin Names And Pin Description
L] Vgg (Power Supply)
Circuit GND potential
] Ve (Power Supply)
+ 5V during operation
e  PS(Input)
The control signal for the power saving at the power down mode (Active Low)
] PROG (Output)
Output strobe for the TMP82C43P I/O expander.
) P10-P17 (Input/Output) Portl
8-bit quasi-bidirectional port (Internal Pullup=50KQ).
L] Poo-Po7 (Input/Output) Port2

8-bit quasi-bidirectional port (Internal Pullup=50KQ).
Pgo-Pg3 contain the four high order program counter bits during an external
program memory fetch and serve as a 4-bit I/O expander bus for the TMP82C43P.

] DBg-DB7 (Input/Output, Tri-State)

True bidirectional port which can be written or read synchronously using the
RD, WR strobes. The port can also be statically latched. Contains the 8 low order
program counter bits during an external program memory fetch, and receives the
addressed instruction under the control of PSEN.

Also contains the address and data during an external RAM data store
instruction, under control of ALE, RD, and WR.

. To (Input/Output)
Input pin testable using the conditional transfer instructions JTO and JNTO. TO
can be designated as a clock output using ENT(Q CLK instruction.
° T1 (Input)

Input pin testable using the JT1 and JNT1 instruction. Can be designated the
event counter input using the timer/STRT CNT instruction.

. INT (Input)

External interrupt input. Initiates an interrupt if interrupt is enabled.
Interrupt is disabled after a reset. Also testable with conditional jump instruction.
(Active low)

Mcu4s-3
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TOSHIBA TAMP80CA48A/35A

e  RD (Output)

Output strobe activated during a Bus read. Can be used to enable data onto the
Bus from an external device. Used as a Read Strobe to External Data Memory
(Active Low).

. WR (Output)
Output strobe during a Bus write (Active Low). Used as a Write Strobe to
External Data Memory.
° RESET (Input)
Active Low signal which is used to initialize the Processor. Also used during the
power down mode.
] ALE (Output)
Address Latch Enable. This signal occurs once during each cycle and is useful

as a clock output. The negative edge of ALE strobes address into external data and
program memory.

e  PSEN (Output)

Program Store Enable. This output occurs only during a fetch to external
program memory (Active Low).

. SS (Input)

Single step input can be used in conjunction with ALE to “single step” processor
through each instruction when SS is low the CPU is placed into a wait state after it
has completed the instruction being executed. Also used during the power down
mode.

° EA (Input)

External Access input which forces all program memory fetches to reference
external memory. Useful for emulation and debug and essential for testing and
program verification. (Active High)

] XTALq (Input)
One side of crystal input for internal oscillator. Also input for external source.
L XTALg (Input)

Other side of crystal input.

MCuU48-4
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TOSHIBA TMP80C48A/35A
2.3 Block Diagram
DBo DBy Pio-P17 P20-P27
INT PORTOBUFFER PORT 1 BUFFER ' I PORT 2 BUFFER
Rt ? ‘
OUTPUT QUTPUT QuUTPUT MASK ROM
LATCH LATCH LATCH :TD
f /15
XT AL/ N K x 8
8
_1 (PROGRAM AREA)
INTERRUPT TIMER/
CIRCUIT COUNTER PCH PCL
~_ 5 E ~_~ |
N PN
ACCUMU- TEMPO-
LATOR RARY REG FLAGS
PSW RAM ADDRESS v
INSTRUC- REGISTER
ACCUMULA- RAM
TOR LATCH TION
REGISTER/ [ 64 x 8
DECODER TIMER
FLAG
Fo F4 CARRY
ALU l l
ACCUMULATOR__I\ CONDITIONAL
BITTEST A JUMP CIRCUIT
To T INT
POWER 1 1 f
SAVE BS
XTAL; XTAL; RESET INT EA SS ALE PSEN RD WR PROG
N ~ - v a v ow w S~ x w
e wn D ad wu W Vo o < w w o
O o Do ww w0 ] - @ a0
P = x Z o wv o o o < O Z
g o - o — Ow a - — lall-4 <
S= w awn w ow wn E aw
i e < = < w >
- w =z (G} T % w
(&) v - - =2 v
wvi w <{ — = o
e} -4 = [} < V]
o —_ o
w o
';( o 020989
w
Notel: The lowerorder 4 bit of port 2 output latch are used also for input/output operations
with the I/O expander.
Note 2:  The output latch of port 0 is also used for address output.

Figure 2.3 Block Diagram
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TOSHIBA TMP80CA48A/35A

3. MACHINE INSTRUCTION

The following symbols and codes are used in the list of machine instruction.

Symbol Meaning
Rr Working register (0<r<7)
Pp 1/0 port address P; (0<p<7)
JBb Branch instruction in accordance with bit content (b) of operand
aH Higher order 3 bits of a
aM Medium order 4 bitsof a
alL Lower order 4 bits of a
aML Medium order or lower order 8 bits of a
(a) Contentofa
[ (a) ] Content of RAM addressed by a
EXT[ (a) ] Content of external RAM addressed by a
PRO[ (a) ] Content of ROM addressed by a
a<m> Value at bit position mofa
as<m: n> Value at bit position mtonofa
a«b Storeaintob
aeb Exchange aforb
. Connection
a : 1 complementofa
a+b a plus b (Addition)
a-b a minus b (Subtraction)
a/\b Logical AND foraand b
avb Logical OR foraand b
aYb Exclusive OR foraand b
a=b aisequaltob
a<{>b aisnotequaltob
(a) BCD Converted value of accumulator
020989
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TOSHIBA TMP80CA48A/35A
List of TLCS-48 Machine Instruction (1/4)
Object Code
= Assembler (1st) Flag
P (2nd) Function Cycle
- Mnemonic . C,AC
Bin Hex
ADD A, Rr  101101rrr [68+r |[(A)(A)+(Rr) r=0~7 | 11 1
c
o
<
>
P
o
o
©
e
1S3
>
(v}
w
<
A
RL A 11100111 E7 (A)<n+1> «(R)<n> 1
......................................................................... (R)SO> «(M)ST> .06
RLC A 11110111 F7 (A)<n+1> «(A)<n> 1 1
(C)e(A)<T>
...................................................................... (A)<0> «(C) L |
RR A 01110111 77 (A)<n> 4—(A)<n+1> 1
.................................................................... (RIST> <(R)SO>
RRC A 01100111 67 | (R)<n> «(A)<n+1> 1 1
(C)e(A)<O>
(R)<7> «(C)
000010pp (A)e(Pp) 2
P PRy (A 2
o Pp,#i 100110pp |98+p (Pp) «(Pp)Ai 2
A AR ) A P
ORL  Pp.#i 100010pp |88+p | (Pp) «(Pp)vi p=1,2 2
1iiiiiid i1
020989
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TOSHIBA TMP80C48A/35A

List of TLCS-48 Machine Instruction (2/4)

Object Code
= Assembler (1st) Flag
P ) (2nd) Function Cycle
- Mnemonic . C,AC
Bin Hex
(R)«(BUS)
(B
(BUS)«(BUS) Ai
. (BU 5 )(_( AB.USA). VT e 5
Nl L e
(R)<3:0> «(Pp) p=4~7 2
(R)<7:4> «0
P AFPY CATRPIANA)So: 02 PRl A
ORLD Pp, A 100011pp {8C+p (Pp) «(Pp)\V(A)<3:0> p=4~7 2
INC Rr 00011rrr (18+r {(Rr) «(Rr)+1 r=0~7 1
() |INC @Rr . ...|0001000r j10+r [(RF)] <[(RM)I+1  r=0,1 1 L1
(PC)<10:0> «a 2
(PC)<11> «(DBF)
(Rr) «(Rry-1" " r=0~7 2
aML if(Rr) =0then(PC)<7:0>«aML
else no operation
B didieie T Ee e i o
...amL else no operation . ol
B F e iiteoiie T el ﬁ'(ncﬁ)';'(‘)m{}iéﬂ'(ﬁé“)<7:0)4—aML ................... 5
- aML else no operation
3
-
wv
<
=
o
r“:: JNTO a 00100110 26 if T0=0 then(PC)<7:0>«aML 2
- aML else no operation
S Givioaas T g6 ) Hmﬂé'i'”fﬁé“r'i'("!i'(f")'(?'?(’)’i;’éﬁt ...................................... 5
aML else no operation
SR Gisoo1is T e .#....T,i;,o...ihéﬁ.(.ﬁ.c.._).z.?.;.&;éﬁt ..................................... o
........................ aML else no operation SRS SR
JF0 10110110 | B6 |if FO0=1 then(PC)<7:0>«aML 2
aML else no operation
S siitoiis T | '1'>f”mF'i>='im£'Hé'n>(PC)(?E&&%ML ......................... R
aML else no operation
T socioiis T ie | {?nﬂf;imﬁiévrvi'(‘ﬁf)27i054:31\4[ ................................... 5
aML else no operation
. . 020989
(1) «=eer Register Instruction
McCuU48-8
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TOSHIBA TMP80CA8A/35A
List of TLCS-48 Machine instruction (3/4)
Object Code
= Assembler (1st) Flag
= (2nd) Function Cycle
- Mnemonic . C,AC
Bin Hex
JNI a 10000110 86 if INT =0 then(PC)(7 0>«aML 2
........................................... amML ]S R R
() [9Bb a bbb10010 |b+12 2
aML (PC)<7:0>«aML
. else no operation b=0~7
CALL a aH10100 | aH+14 | [(SP)] «(PSW)<7:4>-(PC) 2
aML (SP) «(SP)+1
(PC)<10:0> «a
___________________________________________________________________________ (PC)<1L> «(DBF) e
(3) |RET 10000011 83 | (SP)«(SP)-1 2
____________________________________________________________________________ (PC) <[(SPYICAL:0> Lo
RETR 10010011 93 | (SP)«(SP)-1 11 2
(PC) «[(SP)J<11:0>
(PSW)<7:4> «[(SP)]<15:12>
CLR C 10010111 97 (C)«0 1
1
(4)
CPL F1 110110101 | B5 (F1) «NOT(F1) 1
MOV A, Rr 11111rrr |F8+r (A)‘-(Rr) 0~7 1
1
=
(o]
-
i
=l
p
@
>
o
2 .................................................. . 1
..... . 1
8Rr,A . .|1001000r (90+r EXT[(RF)] <A 1
MOVX A, @RF |1000000r 180+~ | (A) €EXT[(Rr)]  r=0,1 .\ 1 L
MOVP A.@A | 10100011 | A3 1 (A) <PRO[(PC)<11:8>-(A)] . . 1
MOVP3 A,@A 11100011 E3 | (A) «PRO[(PC)<11>-011-(A)] 1
(2) e Branch Instruction (3) - Subroutine Instruction 020989

Flag Instruction

MCuU48-9
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TOSHIBA

TMP80C48A/35A
List of TLCS-48 Machine Instruction (4/4)
Object Code
= Assembler (1st) Flag
P (2nd) Function Cycle
— Mnemonic . C,AC
Bin Hex

Mov AT 01000010 | 42 1(A) <(TR) e 1
@ MoV TLAL ] 01100010 | 62 1 (TR)SC(A) o 1.
z STRT T 01010101 55 Start Timer 1
o
v
©
€
=

00110101
00000101

©
=
c
o
o

HALT 00000001 | 01 |Hait 1
(5) |NOP 00000000 00 no operation 1

(5) +eeve Other 020989

MCuU48-10
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TOSHIBA TMP80CA48A/35A
4. ELECTRICAL CHARACTERISTICS
4.1 Absolute Maximum Ratings
TMP80C48AP/C35AP/C48AU
SYMBOL ITEM RATING
Vce Ve Supply Voltage (with respect to GND (Vss) ) -0.5Vto +7V
ViINA Input Voltage (Except EA) -0.5VtoVCC+0.5
VinNB Input Voltage (Only EA) —-0.5Vto 13V
Pp Power Dissipation (Ta = 85°C) 250mw
TSOLDER Soldering Temperature (Soldering Time 10 sec) 260°C
TsTG Storage Temperature -65°Cto 150°C
TopPr Operating Temperature —40°C to 85°C
020989
4.2 DC Characteristics
TMP80C48AP/C35AP/CA48AU A
Topr = = 40°Cto 85°C, Ve = 4+ 5V 2 10%, Vsg =0V, unless otherwise noted.
SYMBOL PARAMETER TEST CONDITIONS | MIN. TYP. MAX. UNIT
Input Low Voltage _ _
viL (Except XTALy, XTALy, RESET) 05 08
Input Low Voltage _ _
ViL1 (XTAL;, XTALy, RESET) 05 06 v
Input High Voltage . —
ViH {Except XTALy, XTALy, RESET, 75) 22 Vee v
Input High Voltage 0.7 x _
VIH1 (XTALy, XTAL,, RESET, PS) Vee Vee v
Output Low Voltage _ - _
VOL gixcept FL’10-P\}7.1520'P27) IOL=1.6mA 0.45 \"
utput Low Voltage _ _ _
voL1 g’m-P1 HE h_F\)/”I) IOL=1.2mA 0.45 v
utput Hig oltage _ — _
VOH11 gxiepé Emf{]‘ I’?D-PU) IOH= ~1.6mA V2.4 \)
utput High Voltage - _ - - —
VOH12 g*ie"iﬁ»"'ﬁ‘\’/ ,I,tmpn) IOH = — 400pA S8 v
utput High Voltage - _ _ _
VOH21 g’10"’17h‘.’2?1"z,27|) IOH S50pA V2.4 \"
utput Hig oltage - cC— — —
VOH22 I(P‘O'PlLL szg-Pzﬂ IOH = - 25pA 0.8 \%
nput Leak Current _ —
ILI (T1, INT, Elfu PS) Vss = VIN= V¢ +10 BA
Input Leak Current — - -
L (S5, RESETk) Vss=VIN= Ve 50 pA
Input Leak Current Vss + 0.45V=VIN _ _ _
= Fiachaz, Pagefor) t(BUS, To) VeSS ZsVEVIN Sl M
utput Leak Curren ,To ss+0. = _ _
ILO (High impedance condition) = V¢ £10 BA
Icc Normal Yee=5V, - - 10
Vce Supply operation LXILALT/BMHOZZV mA
C t =Vcc-0. _ -
ICCH1 urren HALT Mode | (" = '6C 2.5
Normal Vce=5Y, _ _
ICC2 Ve Supply operation {/)(||T.4AL\=/11M5!§V 15 A
Current =vce—U. — —
ICCH2 u HALT Mode ViL= 0.2V 4.0
020989
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TOSHIBA

TMPB0OC48A/35A

4.3 AC Charactristics

TMP8B0OCA8AP/C35AP/C48AU

Topr = —40°Cto 85°C, Vcc = + 5V £ 10%, Vss = 0V, unless otherwise noted.

11MHz
SYMBOL PARAMETER TEST CONDITION f(t) UNIT
MIN. MAX.

it Clock Period Note 2 1/xtal f 90.9 1000 ns

tL ALE Pulse Width 3.5t-170 150 - ns

taL Address Setup Time (ALE) 2t-110 70 - ns

tLa Address Hold Time (ALE) CL =20pF t-40 50 - ns
Contro! Pulse Width

tcet (RD, WR) 7.5t-200 480 - ns
Control Pulse Width

tcez (PSEN) 6t~ 200 350 - ns
Data Setup Time

tow (WR) 6.5t - 200 390 ns
Data Hold Time

twb (WR) CL =20pF t-50 40 - ns
Data Hold Time

tprR (RD, PSEN) CL = 20pF 1.5t-30 0 110 ns

tro1 Data Input Read Time 5.5t— 120 _ 375 ns

(RD)

Data Input Read Time

trRD2 (PSEN) at-120 240 ns
Address Setup Time

.tAW (WR) 5t-150 300 - ns

tapy | AdaressSetup Time 10t-170| - | 730 ns

(RD)

Address Setup Time :

tap2 (PSEN) 7t-170 460 ns
Address Float Time

tAFC1 (RD, WR) CL =20pF 2t-40 140 - ns
Address Float Time

tarC2 * (PSEN) CL=20pF 0.5t-40 10 - ns
ALE to Control Time

tLAFCI (R—D—, WR—) 3t-75 200 - ns
ALE to Control Time

tLarFc2 (PSEN) 1.5t-75 60 - ns
Control to ALE Time

teas (RD, WR, PROG) t-63 25 ) ne
Control to ALE Time

tcaz (m) 4t -70 290 - ns

020989
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TOSHIBA TMP80C48A/35A

AC CHARACTRISTICS CONTINUE{/ .
Topr= —40°Cto85°C, Ve = +5V + 10%, Vss =0V, unless otherwise noted.

11MHz
SYMBOL PARAMETER TEST CONDITION f(t) UNIT
MIN. MAX.
Port Control Setup Time
1. - -
tep (PROG) 5t-80 50 ns
Port Control Hold Time
4t - 260 100 -
trc (PROG) t ns
Port 2 Input Data Setup Time
tpR (PROG) 8.5t-120 650 ns
Port 2 Input Data Hold Time
ter (PROG) 1.5t o | 140 ns
Port 2 Output Data Setup Time
6t-29 250 -
tpp (PROG) t 0 ns
Port 2 Output Data Hold Time
5t— 4 -
tpp (PROG) 1.5t -90 0 ns
tpp PROG Pulse Width 10.5t - 250 700 - ns
+ {Port 2 /O Data Setup Time
- 1 -
tpL (ALE) 4t -200 60 ns
tLp Port 2 I/0 Data Hold Time (ALE) 0.5t-30 15 - ns
tpv Port Qutput Delay Time (ALE) 4.5t+ 100 - 510 ns
tOPRR To Clock Period 3t 270 - ns
tey Cycle Time 15t 1.36 15.0 Bs
020989
Note : 1. Control Output CL=80pF. BUS Output CL=150pF.

2. The f(t) assumes 50% duty cycle on XTAL; and XTALg.
The Max. Clock frequency is 11MHz. and the Min. Clock frequency is 1MHz.

MCuU48-13
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TOSHIBA TMP80CA8A/35A

4.4  Absolute Maximum Ratings )
TMP80C48AP-6/TMP80C35AP-6/TMPB0C48AU-6

SYMBOL ITEM RATING
Vce Vcc Supply Voltage (with respect to GND (Vss) ) -0.5Vto +7V
VINA Input Voltage (Except EA) -0.5VtoVee + 0.5V
VINB Input Voltage (Only EA) -0.5Vto 13V
Po Power Dissipation (Ta = 85°C) 250mw
TsoLDER Soldering Temperature (Soldering Time 10 sec) 260°C
TsTG Storage Temperature -65°Cto 150°C
Topr Operating Temperature - 40°C to 85°C

020989
4.5 DC Characteristics (1)

TMP80C48AP-6/TMP80C35AP-6/TMP80C48AU-6 .
Topr = —40°C to 85°C, Ve = + 5V £ 10%, Vss = 0V, unless otherwise noted

SYMBOL PARAMETER TEST CONDITIONS | MIN. | TYP. | MAX. | UNIT
VIL Input Low Voltage -0.5 - 0.8 \
VIH LES::;E?:SI};?ELL RESET, PS) 22 — Ve M
R AR
VoL ?E‘)‘(ZZ:: ;?:YP\::,IT’Z?:PU) IOL=1.6mA - - 0.45 v
voL1 g‘:;?;i}gg_\g’;age IOL=1.2mA - - 0.45 v
VOH11 8;;22:: E:gg:f';jgﬁn) IOH = =1.6mA 24 | - - v
YO | bt on=-awoun [V [ - [ - | v
VOH21 g‘:;f’::tg:_é "7')tage IOH = - 50pA 2.4 - - v
R L v R
i '(;S’“I:\I_Erezic%; ent Vss < VINS Ve - - +10 | pA
L '(2_;”“%'; Current Vss= VINE Ve - - 50 | pA
| ASV=VIN
[ i R
R e e e R R
Icc Vcc Supply glgémllon X(CTCAT i\i,;'MHz N N 10 A
ICCH1 Current HALT Mode x:r::g%‘ 0.2v - - 2.5
020989
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TOSHIBA

TMP80C48A/35A

4.6 DC Characteristics (1)

TMP80C48AP-6/TMP80C35AP-6/TMP80CA8AU-6 .
Topr= —40°Cto0 85°C, Ve = + 5V £20%, Vss =0V, unless otherwise noted

SYMBOL PARAMETER TEST CONDITIONS | MIN. TYP. MAX. UNIT

VIL | R Vol 0.5 - 05 \"
nput Low Volitage -0. x Vcc
Input High Voltage 0.5

VIH — - Vv \Y
{Except XTALj, XTALy, RESET, PS) x Vee cc
Input High Voltage 0.7

. it V

VIH1 (XTAL1, XTAL,, RESET, PS) x Vec <« v
Output Low Voltage

VOL IOL=1.6mA - - 0.45 \Y
(Except P10-P17, P20-P27)
Output Low Voltage

VoL IOL=1.2mA et - 0.45 \"
(P10-P17, P20-P27)
Output High Voltage _ Vce - _ _

VOH11 (Except P19-P17, P20-P27) IOH = - 400pA 0.8 \"
Output High Voltage Vce -

VOH22 IOH = - 25pA — - A\
(P10-P17, P20-P27) F 0.8
Input Leak Current - - _ _ +

1LI (T4, NT, EA, PS) Vss=VIN= Ve +10 pA
Input Leak Current - - _ _ - Vcc

1L11 (S5, RESET) Vss = VIN= Vee 01 RrA

L2 Input Leak Current Vss + 0.45V=VIN _ _ —Vee A
(P10-P17. P20-P27) = Ve 0.01

=

Lo Ogtpu.t Leak Current (B‘L{S, To) Vss + 0.45V=VIN _ _ +10 A

(High impedance condition) =Vcc
Normal Vce=5V, _ -

cc1 Ve Supply operation | fxra=6MHz AR
Current VIH =Vcc-0.2V _ _

ICCH1 HALT Mode VIL=0.2V 2.5

020989
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TOSHIBA

TMIP8OC48A/35A

4.7 ACCharactristics

TMP80CA8AP-6/TMP80C35AP-6/TMP80C48AU-6 i
Topr = —40°C to 85°C, Ve = + 5V £ 20%, Vsg = 0V, unless otherwise noted.

6MH2
SYMBOL PARAMETER TEST CONDITION f(t) UNIT
MIN. MAX.
t Clock Period Note 2 1/xtal f 166.6 1000 ns
e ALE Pulse Width 3.5t-170 410 - ns
taL Address Setup Time (ALE) 2t-110 220 - ns
tLa Address Hold Time (ALE) CL=20pF t-40 120 - ns
Control Pulse Width
tcct (ﬁ—D-, m) 7.5t -200 1050 ns
Controf Pulse Width
tce2 (PSEN) 6t - 200 800 - ns
Data Setup Time .
tow (WR) 6.5t -200 880 ns
Data Hold Time
as = - 2 -
twbp (WR) CL=20pF t-50 120 ns
Data Hold Time
tor (RD, PSEN CL=20pF 1.5t-30 0 220 ns
tRo1 Data Input Read Time 5.5t - 120 _ 800 ns
(RD)
Data Input Read Time
pilhied 4t - 12 -
tro2 (PSEN) t (] 550 ns
Address Setup Time
taw (WR) 5t- 150 680 - ns
tapy | AddressSetupTime 10t-170| - | 1500 | ns
(RD)
Address Setup Time
1, 7t-170 - 1000
AD2 (PSEN) ns
Address Float Time
tarct (RD, WR) CL=20pF 2t-40 290 - ns
Address Float Time
taFc2 (PSEN) CL=20pF 0.5t-40 40 - ns
ALE to Control Time
tLarct (RD, WR) 3t-75 420 - ns
ALE to Control Time
1.5t-7 17 -
tLarc2 (PFSEN) 5t 5. 5 ns
Control to ALE Time
— - 1 -
teat (RD, WR, PROG) t-65 00 ns
Control to ALE Time
tcaz (PSEN) 4t-70 590 - ns
070989
MCU48-16
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TOSHIBA TMP80C48A/35A

AC Charactristics (Continue) .
Topr= —40°Cto 85°C, Vcc = + 5V £20%, Vss =0V, unless otherwise noted.

6MHz
SYMBOL PARAMETER TEST CONDITION f(t) UNIT
MIN. |MAX.
Port Control Setup Time
1.5t - 7 -
tep (PROG) 5t-80 170 ns
Port Control Hold Time
4t - 26 4 -
tpc (PROG) t 0 00 ns
Port 2 Input Data Setup Time
5t-12 -
tpr (PROG) 8.5t-120 1290 ns
Port 2 Input Data Hold Time
ter (PROG) 1.5t 0 250 ns
Port 2 Output Data Setup
6t —290 710 -
top Time  (PROG) ns
Port 2 Output Data Hold Time
5t— 1 -
tpp (PROG) 1.5t-90 60 ns
tpp PROG Pulse Width 10.5t-250 | 1500 - ns
Port 2 1/0 Data Setup Time _
tpL (ALE) 4t - 200 460 ns
Port 2 1/0O Data Hold Time
5t- 1 -
tp (ALE) 0.5t-30 30 ns
tpv Port Output Delay Time (ALE) 4.5t+ 100 - 850 ns
topPRR To Clock Period 3t 500 - ns
tey Cycle Time 15t 2.5 15.0 us

020989
Note : 1. Control Qutput CL=_80pF. BUS Output CL=150pF.
2. The f(t) assumes 50% duty cycle on XTAL; and XTALg.
The Max. Clock frequency is 6MHz. and the Min. Clock frequency is IMHz.

MCuU48-17
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TOSHIBA TMP80CA48A/35A

4.8 Timing Waveform

A. Instruction Fetch from External Program Memory
| tey
~ t T T taece < tcaz >
ALE N
T < tarc2
PSEN <~ tcca )
tAL |
tLa — |t
T trD2 bR
(ADDR\,
DBo.7 /, / %\-ESS / /// INSTRUCTION / / 0(
tab2
020989
B. Read from External Data Memory
tLarct tcar—| —
ALE _/_——\
J— N t 4
RD \ cC1 /
tarct trp1 —> g l‘— DR
4 4
b8a7 7/ W, ) Y G Ul 4
taD1
020989
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TOSHIBA TMP80C48A/35A
C.  Write into External Data Memory
tLarC tcar» -~
ALE
I
WR N tcet /'
< tpw >| |<— twbD

ADDR
DBo-7 -ESS X/

/

OouTPUT DATAW C><

<~ taw —

D. Timing of port 2 during Expander Instruction Execution

/]

/ \

020989

- tpy

— tcar — ‘4—

PORT 1,2 PORT 1, 2 DATA NEW PORT 1, 2| DATA
WP e
N
PORT 2023 "ORLIX2 X PCH PORT %0 -23 CoRT N ouTPuT OATA ) C
<~— tpp —=|| |tPD
PORT 20- PORT PORT INPUT
PORT 20-23 ODA%E\EX pcH X % ZOF>$ CONTROL / DATA )C
L o Y
‘<—- tpr —>
PROG X o i

020989
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TOSHIBA TMP80C48A/35A

4.9 Stand-By Function
4.9.1 Power Down Mode () ... Data Hold Mode in RAM
The operation of oscillation circuit is suspended by setting PS terminal to low level
after RESET terminal has been set to low level. Consequently, all the data in RAM area
can be held in low power consumption.
The minimum hold voltage of Vg in this mode is 2V.
PS terminal is set to high level to resume oscillation after Vo has been reset to 5V,
and then RESET terminal is set to high level, thus, the normal mode is restarted from
the initialize operation (address 0).

(1) DC Characteristics
TMP80C48AP/C35AP/CA8AU

TMP80C48AP-6/C35AP-6/C48AU-6 :Topr = —40~85T, V¢g=0V
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
VSB1 Standby Voltage (1) 2.0 - 6.0 vV
Vee =5V, VIH=Vcc _
ISB1 Standby Current (1) ~0.2V, VIL=0.2V 0.5 10 pA

020989

(2) AC Characteristics

TMP80C48AP/C35AP/CABAU : Vee= +5VE10%, Veg =0V
TMP80C48AP-6/C35AP-6/C48AU-6 : Vec= +5V+20%, Vss=0V
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tpSHR Power Save Hold Time (RESET) 10 - - us
tpssr Power Save Setup Time (RESET) 10 - — ms
tvH Vcc Hold Time (PS) 5 — — us
tys Ve Setup Time (PS) 5 — - ps
Note : tcy =2.5ps (fxraL, =6MHz) 020989
(3) Timing Waveform
Vce
)
tvH - - tvs
RESET |
—; 4’/
PS
= < A
. -“— tpsHR ne—— SN
020989
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4.9.2 Power Down Mode (II) ... ALL Data Hold Mode

The operation of oscillation circuit is suspended by setting PS terminal to low level
after SS terminal has been set to low level. Consequently, all data can be held in low
‘power consumption.

The minimum hold voltage of Vo in this mode is 3V.

PS terminal is set to high level to resume oscillation after Vo has been reset to 5V,
and then SS terminal is set to high level, thus, the normal mode is restarted
continuously form the state just before the power down mode (11).

(1) DC Characteristics

TMP80OC48AP/C35AP/CABAU
TMP80C48AP-6/C35AP-6/C48AU-6

:Topr= —-40t0 85T, Vgg=0V

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
VSB2 Standby Voltaagen (2) 3.0 — 6.0 \}
Vee=5V, VIH=Vcc _
ISB2 Standby Current (2) ~0.2V, VIL=0.2V 0.5 10 nA
020989
(2) AC Characteristics
TMP80C48AP/C35AP/C48AU : Vee= +5VE10%, Vgg=0V
TMP8B0OC48AP-6/C35AP-6/C48AU-6 i Vec= +5V+20%, Vs =0V
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tpSHR Power Save Hold Time (55) 10 - - ps
tpssr Power Save Setup Time (SS) 10 - - ms
tvH Vcc Hold Time (PS) 5 — - us
tvs Ve Setup Time (PS) 5 — - Bs
Note : tcy =2.5ps (fxTaL =6MHz) 020989
(3) Timing Waveform
Vee
§
_ | tvH
SS ‘)() //
PS
~ 4
> < tpsHs tpsss

020989
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TOSHIBA TMP80C48A/35A

4.9.3 HALT MODE
(1) HALTINSTRUCTION

OP code is “01H”. HALT INSTRUCTION is an additional instruction to the standard
8048/8049 instruction set.

(2) Entryto HALT MODE

On the execution of HALT INSTRUCTION, TMP80C48A/TMP80C35A enter HALT
MODE.

(3) Statusin HALT MODE

The oscillator continues its operation, however, the internal clocks and internal logic
values just prior to the execution of HALT INSTRUCTION are maintained. Power
consumption in HALT MODE is less than 50% of normal operation. The status of each
pins are described in the following table.

(4) Release from HALT MODE
HALT MODE is released by either of two signals (RESET, INT).

4.1) RESET Release Mode: An active RESET input signal causes the normal reset
function. TMP80C48 A/TMP80C35A start the program
at address “000 H”.

(4.2) INT Release Mode : An active INT input signal causes the normal
operation.
] In case of interrupt enable mode (EI MODE), TMP80C48A/TMP80C35A

execute the interrupt service routine, after the execution of one instruction which
is located at the next address after HALT INSTRUCTION.

] In case of interrupt disable mode (DI MODE), TMP80C48A/TMI’S0C35A
execute normal operation from the next address after HALT INSTRUCTION.

(5) Supply Voltage Range in HALT MODE

The operating supply voltage range and the operating temperature range are same as
in normal operation.

TMP80C48AP/C35AP/C48AU : Vec=5%10%
TMP80C48AP-6/C35AP-6/C48AU-6 : Vcc=5%120%

MCuU48-22
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TOSHIBA TMP80C48A/35A

4.9.4 Pin Status In Power Down Mode (1) (I!)

PIN NAME STATUS
DBo~DB7
igh Impedance
P20~P27
To High Impedance, input disable
T, Input disable
XTALq High Impedance
XTAL2 Output “High” level
RESET, SS Input disabled when oscillator is stopped. Pull-up transistors turn off.
INT, EA input disabled when oscillator is stopped.
gr?oé\,l%%lz High Impedance

20989

4.9.5 Pin Status In HALT MODE

PIN NAME STATUS
DBy~DB7
P1o~P17 Values prior to the execution of HALT INSTRUCTION are maintained.
P20~P27
To Status prior to the execution of HALT INSTRUCTION is maintained.
T Inputdisable
XTALy, XTAL2 Continue oscillation
RESET, INT Input enabled
SS, EA Input disabled
gF?OZBVRPSﬁ Output “High” level
ALE Output “Low” Level

020989
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5. OSCILLATOR

QUARTZ CRYSTAL
f=1MHz to 4MHz
f=4MHz to 11MHz

CERAMIC RESONATOR
f=1MHz to 3MHz
f=3MHz to 11MHz

:C1=C2=30pF
:C1=C2=20pF

:C1=C2=100pF
:C1=C2= 30PF

6. TYPICAL CHARACTERISTICS

Ve =5V, Ta =25°C, unless otherwise noted.

x
g
>
by

N

020989

Ve lou
(V) (mA)
40
6
30
5 //
/ 20 4
4 g /
/ 10
5 10 15 fxraL (MH2) 0 1 2 3 4 5 VouT (V)
Vee-fmax, TYPICAL CURVE VouT-loL TYPICAL CURVE
lec 12 3 a 5 VYour
(mA)
10 ->0 //
. -100 //
L -

// 200
loH
5 10 15 fxraL (MH2) (uA)

fxTaL-lcc TYPICAL CURVE VouT-lon TYPICAL CURVE

(PORT 1,2)
020989
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TOSHIBA TMP80C48A/35A

tRESET
(ms) 1 2 3 4 5 Vour (V)
100
60 - -5
0 : 7/ Z/
20 / -10 7
10 - a5 v
6 |H— |
3 < -2
5 0
0.01 0.02 0.03 0.06 0.1 0.2 0.3
CRESET 10K
(pF) (mA)
CreseT-treseT TYPICAL CURVE Vout-lon TYPICAL CURVE

(DB, CONTROL) 020989

7. OUTLINE DRAWING

7.1 Outline Drawing For TMP80C48AP/-6, TMPB0C35AP/-6
(DIP : Dual Inline Package)

DIP40-P-600
Unit : mm
o
40 21 $
e s I s Y s Y O o e Y o O e Y O s e O s Y e O e Y e O e Y e s 3 o

13.440.2
15.24

T T T T Ly L T I T O T T I T T L T T O p—

- -3
oo
+
~
1 20 ::é;é
| 50.7+0.2

1.22TYP

270289

Note: 1. Thisdimension is measured at the center of bending point of leads.
2. Each lead pitch is 2.54mm, and all the leads are located within *0.25mm from their theoritical
positions with respect to No. 1 and No. 40 leads.

MCu48-25
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TOSHIBA TMP80C48A/35A

7.2 Outline Drawing For TMP80C48AU/-6
(Micro Flat Package)

QFP44-P-1010A

Unit : mm
13.840.3

10.0+0.2

10.0£0.2
13.8%0.3

5 .35+0.1
1.0TYP 4 0.35+0 ED 016 @

+0-1
0'15-0 [

270289

Notes:

1. The above dimensions don’t include the burr of package and the residue of tie-bar cut.
The burr of package and the residue of tie-bar cut should be 0.15 mm (Max.)

2. Applied to the lead flat portion.

MCU48-26

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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CMOS 8-BIT SINGLE-CHIP MICROCOMPUTER (TLCS-48C)

TMP80C49AP/TMP80C49AP- 6
TMP80C39AP/TMP80C39AP- 6
TMP80C49AU/TMP80C49AU-6

1. GENERAL DESCRIPTION AND FEATURES

The TMP80C49A is a single chip microcomputer fabricated in Silicon Gate CMOS
technology which provides internal 8-bit parallel architecture.

The following basic architectural functions of a computer have been included in a single
chip; an 8-bit CPU, 128 X8 RAM data memory, 2K X8 ROM program memory, 27 I/O
lines and an 8-bit timer/event counter.

The TMP80CA49A is particularly efficient as a controller. It has extensive bit handling
capability as well as facilities for both binary and BCD arithmetic.

The TMP80C39A/-6 is the equivalent of a TMP80C49A/-6 without ROM program
memory on chip. By using this device with external EPROM or RAM, software
debugging becomes easy'.

The TMP80C49AP/-6 and TMP80C39AP/-6 are in a standard Dual Inline Package.

The TMP80C49AU/-6 is in a 44-pin Micro Flat Package.

FEATURES
. TMP80C49AP/TMP80C39AP/TMP80C49AU

1.36ps Instruction Cycle Time  —40°C to 85°C,5V+10%
. TMP80C49AP-6/TMP80C39AP-6/TMP80C49AU-6

2.5us Instruction Cycle Time —40°C to 85°C, 5V +20%
. Software Upward Compatible with TMP8049AP/INTEL's 8049
. 2K X8 masked ROM /128 X8 RAM
] Low Power

10mA MAX. in Normal Operation (Vgoc=5V, fxTa,=6MHz)
10pA MAX. in Power Down Mode (Vge=5V, fxTaLr:DC)

L Power Down Mode (Stand-by Mode)
(] Halt Mode (Idle Mode)

McCu48-27
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2. PIN CONNECTIONS AND PIN FUNCTIONS

2.1 Pin Connections (Top View)

To O
XTALq O
XTALz 0

RNV A WN =

;uzo|)> —24"”|—4
e

g
s
iy
q
g
PSEN [
WR ¢

RPN
- O

ALEIj
DBo 0
DB 13
DB [ 14
DB3 [ 15
DB4 [} 16
DBs [} 17
DBg [ 18
DBy 19
Vss [} 20

oy
N

40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

Vee(+5V)
T

P27
P26
P25
P2a
P17
Pig
P15
P1a
P13
P12
P14
P1o
PS
PROG
P23
P22
P24
P20

|50 g S gy ey gy S gy e e S ey ey g e gy s

040989

Figure 2.1 (1) DIP Pin Connections

=4
o fid —
Ek@ﬁkm

Wi b8y

323130

DBy 1134
DBs 11135
DBg 11436
DBy 1137
Vss [CIT]38
P20 C—rr] 39

P2 I 41

Py3 11742
PROG 11743

NC =1 4e ()

naAARARAD

282726252423

040983

Figure 2.1(2) Micro Flat Package Pin Connections
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2.2 Pin Names And Pin Description

Vgs (Power Supply)

Circuit GND potential
Ve (Power Supply)

+ 5V during operation
PS (Input)

The control signal for the power saving at the power down mode (Active Low)
PROG (Output)

Output strobe for the TMP82C43P I/0 expander.
P10-P17 (Input/Output) Port 1

8-bit quasi-bidirectional port (Internal Pullup=50KQ).
P9g-Po7 (Input/Output) Port 2

8-bit quasi-bidirectional port (Internal Pullup=50K®).
Pgg-P23 contain the four high order program counter bits during an external
program memory fetch and serve as a 4-bit I/O expander bus for the TMP82C43P.

DBp-DB7 (Input/Output, Tri-State)

True bidirectional port which can be written or read synchronously using the
RD, WR strobes. The port can also be statically latched. Contains the 8 low order
program counter bits during an external program memory fetch, and receives the
addressed instruction under the control of PSEN.

Also contains the address and data during an external RAM data store
instruction, under control of ALE, RD, and WR.

T (Input/Output)

Input pin testable using the conditional transfer instructions JTO and JNTO. TO
can be designated as a clock output using ENTO0 CLK instruction.

T1 (Input)

Input pin testable using the JT1 and JNT1 instruction. Can be designated the
event counter input using the timer/STRT CNT instruction.

INT (Input)

External interrupt input. Initiates an interrupt if interrupt is enabled.
Interrupt is disabled after a reset. Also testable with conditional jump instruction.
(Active low)

MCU48-29
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[ RD (Output)

Output strobe activated during a Bus read. Can be used to enable data onto the
Bus from an external device. Used as a Read Strobe to External Data Memory
(Active Low).

° WR (Output)

Output strobe during a Bus write (Active Low). Used as a Write Strobe to
External Data Memory.

. RESET (Input)

Active Low signal which is used to initialize the Processor. Also used during the
power down mode.

° ALE (Output)

Address Latch Enable. This signal occurs once during each cycle and is useful
as a clock output. The negative edge of ALE strobes address into external data and
program memory.

] PSEN (Output)

Program Store Enable. This output occurs only during a fetch to external
program memory (Active Low).
° SS (Input)
Single step input can be used in conjunction with ALE to “single step” processor
through each instruction when SS is low the CPU is placed into a wait state after it

has completed the instruction being executed. Also used during the power down
mode.

L] EA (Input)

External Access input which forces all program memory fetches to reference
external memory. Useful for emulation and debug and essential for testing and
program verification. (Active High)

. XTAL y (Input)
One side of crystal input for internal oscillator. Also input for external source.
L] XTAL 9 (Input)

Other side of crystal input.

MCU48-30
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TOSHIBA TMP80C49A/39A
2.3 Block Diagram
DBo - DBy P1o=Py7 P20- P27
" 3 E j E
INT PORT 0 BUFFER PORT 1 BUFFER PORT 2 BUFFER
(2) {} (1 4
OUTPUT OQUTPUT OUTPUT | MASK ROM
‘o LATCH LATCH LATCH :ED
15
XTAL N 2K x 8
8
Lo ], e area
INTERRUPT TIMER/
CIRCUIT COUNTER PCH PCL
|
= PN
ACCUMU- TEMPO-
LATOR RARY REG FLAGS
RAM ADDRESS| NS
INSTRUC- REGISTER
ACCUMULA- RAM
REGISTER/ 7 128 x 8
DECODER FLAG v
Fo Fy CARRY
ALU l *
CONDITIONAL
ACCUMULATOR: >
[ BIT TEST JUMP CIRCUIT
To Ty INT
POWER f T T
SAVE _| 5e
XTAL; XTAL, RESET INT EA SS ALE PSEN RD WR PROG
— [ = a v w M~
o D o < W ow o w w
o a > Zwn = wIcam O o o w
[t Z ocw U w xuQ o <0 Z @
< — X woew o< - = & < O
—wn ws 0= w < (%} < = a o
—S = = o XOow -~ L a o < -
Y w ZZ wgwn ] % w v
vo [T =
8= e a 5
° S
« 040989
Note1: The lower order 4 bit of port 2 output latch are used also for input/output operations
with the I/O expander.
Note2:  The output latch of port 0 is alsc used for address output.

Figure 2.3 Block Diagram
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3. MACHINE INSTRUCTION

The following symbols and codes are used in the list of machine instruction.

Symbol Meaning
Rr Working register (0<r<7)
Pp /0 port address P; (0<p<7)
JBb Branch instruction in accordance with bit content (b) of operand
aH Higher order 3 bits of a
aM Medium order 4 bits of a
aL Lower order 4 bits of a
aML Medium order or lower order 8 bits of a
(a) Contentofa
[ (a) ] Content of RAM addressed by a
EXT[ (a) ] Content of external RAM addressed by a
PRO[ (a) ] Content of ROM addressed by a
a<m> Value at bit position mof a
a<m:n> Value at bit position mtonofa
a«<b Store aintob
aeb Exchange aforb
. Connection
a 1 compiement of a
a+b a plus b (Addition)
a-b a minus b (Subtraction)
a/\b Logical AND foraand b
avb Logical ORforaand b
aYb Exclusive OR foraand b
a=b aisequaltob
ai>b aisnotequaltob
(a) BCD Converted vatue of accumulator
020989
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TOSHIBA TMP80C49A/39A
List of TLCS-48 Machine Instruction (1/4)
Object Code
= Assembler (1st) Flag
P (2nd) Function Cycle
- Mnemonic .
Bin
A 01101rrr (R)<(A)+(Rr)
c
o
<
>
“
foy
o
-
(0]
S
£
=
het
<
RL A 11100111 E7 (A)Y<n+1> «(A)<n> 1
......................................................................... (R)SO> <(P)ST> a0
RLC A 11110111 F7 | (R)<n+1> «(A)<n> 1 1
(C)e(A)<T>
....................................................................... (R)SO> «(C) om0
RRA 01110111 77 [ (A)<n> €(A)<n+1> n=06 1
......................................................................... (R)ST> «(P)SO> i
RRC A 01100111 | 67 [(A)<n> «(A)<n+1> 3 1
(C)e(A)<0>
(R)<7> «(C)
IN A . Pp  1000010pp (08+p |(A)«(Pp) ... .PB=L,2 0 | 2.
Pp) (A B z ..
© [ANL  Pp,#i 100110pp |98+p (Pp) «(Pp)Ai 2
R P LRARRRR RSN N S I U R o
ORL Pp,#i 100010pp |88+p (Pp) «(Pp)vi P=1,2 2
ARRRARARIN MERR
020989
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TOSHIBA TMP80C49A/39A
List of TLCS-48 Machine Instruction (2/4)

Object Code

= Assembler (1st) Fiag

= (2nd) Function Cycle

— Mnemonic K C,AC
Bin Hex

INS A , BUS 00001000 08 (A)«(BUS) 2

then(PC)<7:

O
N
T IMOVD A, Pp 000011pp |0C+p |(A)<3:0> «(Pp) p=4~7 2
(A)<7:4> «0
ORLD "'Pp, A |100011pp [8C+p | (Pp) «(Pp)\V(A)<3:0> p=4~7 2
00011rrr (Rr) «(Rr)+1 r=0 1
n
11001rrr (Rr) «(Rr)-1 1
JMP a aH00100 |aH+4 (PC)<10:0> «a 2
aML (PC)<11> «(DBF)
DINZ Rr, a 11101rrr |E8+r (Rr) «(Rr)-1 2
aML if(Rr) #=0then(PC)<7:0><aML
else no operation
T S | Gt el T e 5
....................................... aML 1. ..|else no operation .
S |anc AT 11100110 | E6 |if(C)=0 then(PC)<7:0>«aMi | T 2
= aML else no operation
’ gy S fivoo1ie T | A1‘“1;(”A'52'0"'i}i'é'fi('If(':“)“(?'i'(.)’i;éfvii; ......................................... 5
SR I ML else no operation 4 1
» |JINZ a 10010110 96 if(A)#0 then({PC)<7:0>«aML 2
£ aML else no operation
- B Got011e 1 5671 F TS Then (PCTT e 5
; aML else no operation
©
@

operation
................... fﬁéﬁ'(“F"VC”)E75165;2‘1‘54[“‘“””w“ B e
operation
........ iﬁéh'("PVC”)Z?;(V)&;&MLW”Vmmw B R
operation
it 3 6616116 i6 ﬁfu'fF”=”i'Vvihéﬁ'(vﬁv(f‘)IZﬂﬁi;éMﬁ ........................................ o
aML else no operation
020989
(1) - Register Instruction
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TOSHIBA TMP80C49A/39A
List of TLCS-48 Machine Instruction (3/4)
Object Code
= Assembler (1st) Flag
s (2nd) Function Cycle
— Mnemonic . C, AC
8in
JNI a 10000110 2
........ aML
2 Seg bbb 10016
aML (PC)<7:0>«aML
else no operation b=0~7
CALL a aH10100 | aH+14 | [(SP)] «(PSW)<7:4>-(PC) 2
aML (SP) «(SP)+1
(PC)<10:0> «a
....................................................... (PO)CLL> «(BF) |
(3) |RET 10000011 | 83 | (SP)«(SP)-1 2
’ (PC) €L(SPYICAL:0> e
T osieeii T 55| T B T
(PC) «[(SP)]<11:0>
(PSW)<7:4> «[(SP)]<16:12>
CLR C 10010111 97 " (C)e0 1

1 (Rr)«(A)
[(Rr)]«(A

Titooeii 1 E
(2) - Branch Instruction (3) - Subroutine Instruction 020989
(4) - Flag Instruction

MCUA48-35
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TOSHIBA TMP80C49A/39A
List of TLCS-48 Machine Instruction (4/4)
Object Code
= Assembler (1st) Flag
= (2nd) Function Cycle
— Mnemonic R C,AC
Bin Hex
MoV AT 01000010 42 | (A) <(TR) 1
] 1
-
c
3
o
V]
E er/Counter o
- 25 e Timer/Counter Interrupt | | 1.
DIS  TCNTI 00110101 35 Disable Timer/Counter Interrupt 1
EN I 00000101 05 Enable External Interrupt 1
©
bot
c
o
v
HALT 00000001 01 1
(5) jnNoP 00000000 00 no operation 1
(5) ++er Other 020989
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TOSHIBA TMP80OC49A/39A
4. ELECTRICAL CHARACTERISTICS
4.1 Absolute Maximum Ratings
TMP80C49AP/C39AP/CA49AU
SYMBOL ITEM RATTING
Ve Vce Supply Voltage (with respect to GND (VSS)) -0.5Vto +7V
ViNA Input Voltage (Except EA) -0.5VtoVCC +0.5V
ViNB Input Voltage (Only EA) -0.5Vto+ 13V
Pp Power Dissipation (Ta = 85°C) 250mw
TsOLDER Soldering Temperature (Soldering Time 10 sec) 260°C
TstG Storage Temperature - 65°C to 150°C
Topr Operating Temperature —40°C to 85°C
040989
4.2 DC Characteristics
TMP8OC49AP/C39AP/C49AU .
Topr = —40°Cto 85°C, VCC = + 5V * 10%, Vss =0V, unless otherwise noted.
SYMBOL PARAMETER TEST CONDITIONS | MIN. TYP. MAX. UNIT
Input Low Voltage —
viL (Except XTALy, XTALy, RESET) -05 08 v
Input Low Voltage _ _
ViL1 (XTAL1, XTALp, RESET) 05 0.6 M
Input High Voltage . _
Vit (Except XTALy, XTAL, RESET, PS) 22 Vee M
Input High Voltage 0.7x _
Vi1 (XTAL1, XTAL, RESET, PS) Vee Vec v
Output Low Voltage _ _ _
voL gxiepi E1°>PJ7'152°'P27) IOL=1.6mA 0.45 v
utput Low Voltage _ _ _
vOoL1 (OPQ—P”HF"Z?{ICNR*( IOL=1.2mA 0.45 v
utput High Voltage _ _ _
VOH11 gxcept Eqm}?{]’ |P20-P27) IOH = — 1.6mA v2A4 v
utput High Voltage _ cC _ _
VOH12 (Excepth—ﬁn, P20-P27) IOH = - 400pA 0.8 V
Output High Voltage - _ -
VOH21 g“t’"P”ngﬂ'C”R IOH = — 50pA V2.4 v
utput High Voltage - _ cC — —
VOH22 %P‘O’s}]' PkZOC_PN) i IOH 25pA 208 \Y
nput Leak Curren : _ _
ILI (T1,INT, EI(A‘ Ps) Vss=VIN= Ve +10 RA
Input Leak Current —_ —
I (55, RESET) Vss= VNS Ve -50 RA
Output Leak Current Vss +0.45V=V |y _ _ _
= (oPm_P]tz'Lpz?{Fc)n) (8US, To) \:/gvcco A5VEV 24 A
utput Leak Current ,To s+ 0. =ViN _ —
iLto (High impedace condition) = V¢ t10 BA
Icc Normal Yee=5Y, - - 10
Ve Supply operation fxtaL = 6MHz mA
C t VIH =V¢cc - 0.2V _ _
ICCH1 urren HALT Mode VIL=0.3V 2.5
Normal Vee =5V, _ _
1CC2 Vce Supply operation {;?LAL\:/HM(?;V 15 A
Current =Vcc—-U. _ _
ICCH2 urren HALT Mode VIL=03V 4.0
040989
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TOSHIBA

TMP80C49A/39A

4.3 AC Charactristics

TMP80CA49AP/C39AP/C49AU

Topr = - 40°C to 85°C, Vcc = + 5V £ 10%, Vss =0V, unless otherwise noted.

11MHz
SYMBOL PARAMETER TEST CONDITION f(t) UNIT
MiN. MAX.
t Clock Period Note 2 1/xtal f 90.9 1000 ns
tLL ALE Pulse Width 3.5t-170 150 - ns
taL Address Setup Time (ALE) 2t-110 70 - ns
tLa Address Hold Time (ALE) CL=20pF t-40 50 - ns
Control Pulse Width
_— St- 480 -
tcer (RD, WR) 7.5t -200 8 ns
Control Pulse Width
tee2 (PSEN) 6t -200 350 - ns
Data Setup Time
tow (WR) 6.5t-200 390 ns
Data Hold Time
twb WR) CL =20pF t-50 40 ns
Data Hold Time
tDR (RD, PSEN) CL=20pF 1.5t-30 ¢} 110 ns
tro Data Input Read Time 55t 120 _ 375 ns
(RD)
Data Input Read Time _
trRD2 (PSEN) 4t~ 120 240 ns
t Address Setup Time 51150 300 _ ns
AW (W)
tapy | AddresssetupTime 10t-170 | - 730 ns
(RD)
Address Setup Time
tap2 (PSEN) 7t-170 460 ns
Address Float Time
taFCI (RD. WR) CL=20pF 2t -40 140 - ns
Address Float Time
1, > = 5t— -
AFC2 (PSEN) CL =20pF 0.5t-40 10 ns
ALE to Control Time
tLAFCT (RD, WR) 3t-75 200 - ns
ALE to Control Time
tLarc2 (PSEN) 1.5t-75 60 - ns
Control to ALE Time
tcal (RD, WR, PROG) t—65 25 - ns
Control to ALE Time
tca2 (PSEN) 4t-70 290 - ns
040989
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TOSHIBA TMP80CA49A/39A

AC Charactristics (Continue) .
Topr = —40°Cto 85°C, Ve = + 5V + 10%, Vss =0V, unless otherwise noted.

11MHz
SYMBOL PARAMETER TEST CONDITION ft) UNIT
MIN. MAX.
Port Control Setup Time
1.5t-8 50 -
tep (PROG) 5t-80 ns
Port Control Hold Time
4t -2 1 -
tpc (PROG) t - 260 00 ns
Port 2 Input Data Setup Time _ _
tPR (PROG) 8.5t- 120 650 ns
Port 2 Input Data Hold Time
t 1.5t 0 140
P (PROG) ns
Port 2 Output Data Setup Time
-2 250 -
top (PROG) 6t -290 5 ns
Port 2 Output Data Hold Time
1.5t- 40 -
trD (PROG) 5t-90 ns
tpp PROG Pulse Width 10.5t-250 | 700 - ns
Port 2 1/O Data Setup Time B
tpL (ALE) 4t - 200 160 ns
tp Port 2 1/O Data Hold Time (ALE) 0.5t-30 15 - ns
tpy Port Output Delay Time (ALE) 4.5t + 100 - 510 ns
toPRR To Clock Period 3t 270 - ns
tey Cycle Time 15t 1.36 15.0 us

040989
Note: 1. Control Output CL=80pF. BUS Output CL=150pF.
2. The f(t) assumes 50% duty cycle on XTAL; and XTALg.
The Max. Clock frequency is 11MHz. and the Min. Clock frequency is IMHz.
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TOSHIBA TMP80C49A/39A

4.4 Absolute Maximum Ratings
TMP80CA4SAP-6/TMP80C39AP-6/TMP80C49AU-6

SYMBOL ITEM RATTING
Vce Vcc Supply Voltage (with respect to GND (Vss)) -0.5Vto +7V
VINA Input Voltage (Except EA) -0.5Vto VCC+ 0.5V
Ving Input Voltage (Only EA) -0.5Vto + 13V
Pp Power Dissipation (Ta = 85°C) 250mw
TsOLDER Soldering Temperature (Soldering Time 10 sec) 260°C
TsTg Storage Temperature - 65°Cto 150°C
Topr Operating Temperature —40°C to 85°C

040989
4.5 DC Characteristics (1)

TMP80CA9AP-6/TMP80C39AP-6/TMP80C49AU-6 )
Topr = —40°C to 85°C, Vcc = +5V + 10%, Vss =0V, unless otherwise noted

SYMBOL PARAMETER TEST CONDITIONS | MIN. | TYP. | MAX. | UNIT
VIL Input Low Voltage -05 - 0.8 \Y
VIH I(E)ecuetpl:i)%'ll'}AVL?I,t)a(%ng, RESET, PS) 22 ~ Ve |V
viH | B e o Wvee| T | Ve |V
voL e P oltoge ) IOL=1.6mA - - | o045 | v
VOL1 (uthyt Low Yoltage oL =1.2mA - - | oas | v
VOH11 Baeput iah voltese IOH = - 1.6mA 24 | - - v
VOH12 8#3%”3* figct]—f\’/zil)tage e T - v
VOH21 8}1’2?;‘7’“;%‘_;/;‘)"399 IOH = — 50pA 2.4 - - v
VOH22 8,‘1‘;?;‘7’“;2:4},’2‘;')139‘3 IOH = — 255A Veea| — - v
I (PyLLeak Curent Vss = Vin = Ve - - | t10 | pa
It I(%EIU%EEE’T‘; Current Vss=VIN= Ve - - =50 BA
v | GO | | | |
o | Quewieskcuren @GR e |~ | © | |
b Vee Ssupply ygém:on }/chc; z\é'MHz _ _ b mA
ICCH1 Current HALT Mode 3:5:3{%-0.2\/ - - 2.5

240989
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TMP80CA49A/39A

4.6 DC Characteristics (Il)

TMP80C49AP-6/TMP80C39AP-6/TMP80C49AU-6 .
Topr = —40°Cto 85°C, Ve = + 5V +20%, Vss =0V, unless otherwise noted

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

SYMBOL PARAMETER TEST CONDITIONS | MIN. TYP. MAX. UNIT
0.15
VIL Input Low Volitage -05 - x \Y
Vce
Input High Voltage 0.5x
ViH — - V \")
(Except XTAL1, XTALy, RESET, PS) Vee <
Input High Voltage 0.7 x
= — V \Y
ViK1 (XTALj, XTALp, RESET, PS) Vec ¢
Output Low Voltage
VOL IOL=1.6mA - - 0.45 \Y
(Except P19-P17, P20-P27)
Output Low Voltage
VOL1 iOL=1.2mA - — 0.45 \
(P10-P17, P20-P27)
Output High Voltage Vee -
VOH12 IOH = —400pA — — \Y
© (Except P1o-P17, P20-P27) i 0.8
Output High Voltage Vce -
VOH22 IOH = - 25pA - - \Y)
(P10-P17, P20-P27) B 0.8
Input Leak Current
i . SVIN=EV — — +1 A
I (T1,TNT, EA, PS) Vss = VIN=Vcc 0 H
input Leak Current - -V
LR =VINEV - b A
L (55, RESET) Vss ce 01 u
w2 Input Leak Current Vss + 0.45V = VIN _ B -Vce A
(P10-P17, P20-P27) =< Vcc 0.01 v
Output Leak Current (BUS, T . =
Lo itpu U 0 Vss +0.45V = VIN _ _ +10 A
(High impedance condition) = Vcc
Normal Vee =5V,
1CC1 . - - 10
operation f =6MH
Vcc Supply Current XTAL z mA
ICCH1 HALT Mode | //H=Vcc-0.2V - - 25
°¢¢ lviL=0.2v '
040989
McCuU48-41



TOSHIBA TMP80C49A/39A

4.7 AC Charactristics

TMPB0OC49AP-6/TMP80C39AP-6/TMP80CA49AU-6 .
Topr = —40°C to 85°C, Vee = + 5V +20%, Vss =0V, unless otherwise noted.

TEST P 6 MHz NIT
SEMBOL PARAMETER CONDITION (t) N, VA U
t Clock Period Note 2 1/xtal f 166.6 1000 ns
L ALE Pulse Width 3.5t-170 410 - ns
taL Address Setup Time (ALE) 2t-110 220 - ns
tLa Address Hold Time (ALE) CL=20pF t~40 120 - ns
Contro! Pulse Width
— 7.5t - 1 —
tccr (RD,WR) t-200 050 ns
Control Puise Width _
tce2 (PSEN) 6t -200 800 ns
Data Setup Time —
tow (WR) 6.5t - 200 880 ns
Data Hold Time
t i = - —
WD (WR) CL =20pF t-50 120 ns
Data Hold Time
DR (RD.PSEN) CL=20pF 1.5t-30 0 220 ns
tRD1 Data Input Read Time 5.5t—120 _ 880 ns
(RD)
Data Input Read Time
t SEERT a4t - -
RD2 (FSEN) 120 550 ns
1 Address Setup Time 5t—150 680 _ ns
AW (W_R)
Address Setup Time
tAD1 e 10t-170 — 1500 ns
(RD)
t Address Setup Time 7t-170 _ 1000 ns
AD2 (PSEN)
Address Float Time
taFct (RD, WR)) CL =20pF 2t-40 290 ns
Address Float Time
—_— =20pF 0.5t - 4 -
tarc2 (PSEN) CL=20p 5t-40 0 ns
ALE to Control Time _
tLarFct (ﬁ,m) 3t-75 420 ns
ALE to Control Time
15t— -
tLAFC2 (PSEN) 5t-75 175 ns
Control to ALE Time
tcat (E,W,PROG) t-65 100 ns
Control to ALE Time
at -7 -
tca2 (PSEN) t-70 590 ns
040989
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TOSHIBA TMP8JC49A/39A

AC Charactristics (Continue) i
Topr= —40°Cto 85°C, Vcc = + 5V * 10%, Vss =0V, unless otherwise noted.

T1MHz
SYMBOL PARAMETER TEST CONDITION f(t) UNIT
MIN. MAX.
Port Control Setup Time
1.5t - 170 -
tcp (PROG) 5t-80 ns
Port Control Hold Time
- 4 -
tpc (PROG) 4t - 260 00 ns
Port 2 input Data Setup Time _ _
tPR (PROG) 8.5t -120 1290 ns
Port 2 Input Data Hold Time
1.5t 0 250
ter (PROG) > ns
Port 2 Output Data Setup _ _
top Time (PROG) 6t —290 710 ns
Port 2 Qutput Data Hold Time _
tPp (PROG) 1.5t-90 160 ns
tpp PROG Pulse Width 10.5t-250 | 1500 - ns
Port 2 1/0 Data Setup Time _
tpL (ALE) 4t - 200 460 ns
Port 2 I/O Data Hold Time
5t— 1 -~
tLp (ALE) 0.5t-30 30 ns
tpy Port Output Delay Time (ALE) 4.5t +100 - 850 ns
toPRR To Clock Period 3t 500 - ns
tey Cycle Time 15t 2.5 15.0 Bs

040989
Note : 1. Control Output CL=80pF. BUS Output CL=150pF.
2. The f(t) assumes 50% duty cycle on XTAL; and XTALg.
The Max. Clock frequency is 6MHz. and the Min. Clock frequency is 1MHz.
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TOSHIBA TMP80C49A/39A

4.8 Timing Waveform

A. Instruction Fetch from External Program Memory

tcy
~— ti T TN tarc < tcaz >
ALE N
T ~<— tarc2
PSEN — tccy —| ¥
t;\L A
tLa — - t
> trRD2 OR
DBg.7 ////0( ADDR / 0(1N$TRUCT|ON %////
\ -ESS > y

tAD2
040989
B. Read from External Data Memory
i
tLAFCH tcat— «—
ALE
_ \ . |
"D \ cc1 y
AFCH |[«—|<— tgpy —| =~ — | [ tOR
DBg.7 0(\ ADDRESS / / // INPUT DATA
taD1 |
040989
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TOSHIBA

TMP80C49A/39A

C. Write into External Data Memotry

tLAFCH

tcal> -

ADDR
DBo-7 / / -ESS

tcct 4

|<— tow >| [<— twp

/ QUTPUT DATA M

-~ taw —>

040989

D. Timing of Port 2 during Expandar Instruction Execution

ALE _/__\

|<— tpy — tcal — ‘4_
PORT 1, 2 PORT 1, 2 DATA NEW PORT 1, 2{ DATA
tpL
3 tLP —
N N
- RT 20-2 PORT
PORT 2023 ORI, 2023 X PCH PORT 20-23 )( ORIl OUTPUT DATA | |

<— tpp —=4

T 20- PORT 20-23
PORT 2023 POTL R X PCH X X cONTROL
tcp

INPUT
DATA
[ [
\‘— tPR

PROG

040989

McCuU48-45

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



TOSHIBA

TMP80C49A/39A

4.9

Stand-By Function

4.9.1 PoweR Down Mode ([} ----- Data Hold Mode in RAM

M

The operation of oscillation circuit is suspended by setting PS terminal to low level
after RESET terminal has been set to low level. Consequently, all the data in RAM area
can be held in low power consumption.

The minimum hold voltage of Ve in this mode is 2V.

PS terminal is set to high level to resume oscillation after Vo has been reset to 5V,
and then RESET terminal is set to high level, thus, the normal mode is restarted from
the initialize operation (address 0).

DC Characteristics

TMP80CA49AP/C39AP/CA49AU

TMP80CA9AP-6/C39AP-6/C49AU-6 : Topr = - 40°C to 85°C, Vsg =0V

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
VSB1 Standby Voltage (1) 2.0 — 6.0 \Y
Vcc =5V, VIH =V¢c _
I1SB1 Standby Current (1) —0.2V, VIL=0.2V 0.5 10 pA
040989
(2) AC Characteristics
TMP8B0OC49AP/C39AP/CASAU :Vee=+5VE10%, Vgs=0V
TMP80C49AP-6/C39AP-6/C50AU-6 Vo= +5V+20%, Vss=0V
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tPSHR Power Save Hold Time (RESET) 10 - - us
tpssr Power Save Setup Time (RESET) 10 - - ms
tvH Vcc Hold Time (PS) 5 — - us
tvs Vcc Setup Time (PS) 5 - — ns

(3)

Note : tcy=2.5ps (fxTaL, =6MHz) 040989

Timing Waveform

Vce
S
tyH - ~— tvs
RESET |
] 14
¥
PS =
= £ —/Z .
— j<— tpSHR PSSR

040989
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TOSHIBA TMP8O0C49A/39A

4.9.2 Power Down Mode (ll) -+« ALL Data Hold Mode

The operation of oscillation circuit is suspended by setting PS terminal to low level
after SS terminal has been set to low level. Consequently, all data can be held in low
power consumption.

The minimum hold voltage of V¢ in this mode is 3V.

PS terminal is set to high level to resume oscillation after Vo has been reset to 5V,
and then SS terminal is set to high level, thus, the normal mode is restarted
continuously from the state just before the power down mode (II).

(1) AC Characteristics
TMP80C49AP/C39AP/C49AU

TMP80C49AP-6/C39AP-6/CA9AU-6 : Topr = —40°C to 85°C, Vg5 =0V
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
VSB2 Standby Voltage (2) 3.0 - 6.0 \Y
Vce =5V, VIH =Vcc _
1SB> Standby Current (2) —0.2V, VIL=0.2V 0.5 10 BA
040989
(2) AC Characteristics
TMP80C49AP/C39AP/CA49AU :Vee= +5V210%, Vsg =0V
TMP80C49AP-6/C39AP-6/C49AU-6 :Vec= +5V220%, Vs =0V
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tpSHR Power Save Hold Time (SS) 10 — — ps
tpssr Power Save Setup Time (SS) 10 - - ms
tvH Ve Hold Time (PS) 5 - — BS
tvs Ve Setup Time (PS) 5 - - us
Note : tcy=2.5ns (fxral, =6MHz) 040989

(3) Timing Waveform

Vee
s
— <~ tys
— =
. pa #
- < tpsHs tpsss

1IN

040989
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TOSHIBA TMPBOC49N/39A

4.9.3 HALT MODE
(1) HALT INSTRUCTION

OP code is “01H”. HALT INSTRUCTION is an additional instruction to the standard
-8048/8049 instruction set.

(2) Entry to HALT MODE

On the execution of HALT INSTRUCTION, TMP80C49A/TMP80C39A enter HALT
MODE.

(3) Statusin HALT MODE

The oscillator continues its operation, however, the internal clocks and internal logic
values just prior to the execution of HALT INSTRUCTION are maintained. Power
consumption in HALT MODE is less than 50% of normal operation. The status of each
pins are described in the following table.

(4) Release from HALT MODE
HALT MODE is released by either of two signals (RESET, INT).

(4.1)  RESET Release Mode : Anactive RESET input signal causes the normal reset
function. TMP80C49A/TMP80C39A start the program
at address “000H”.

(4.2) INT Release Mode : An active INT input signal causes the normal
operation.

] In case of interrupt enable mode (EI MODE), TMP80C49A/TMP80C39A
execute the interrupt service routine, after the execution of one instruction
which is located at the next address after HALT INSTRUCTION.

] In case of interrupt disable mode (DI MODE), TMP80C49A/TMP80C39A
execute normal operation from the next address after HALT INSTRUCTION.

(5) Supply Voltage Range in HALT MODE

The operating supply voltage range and the operating temperature range are same as
in normal operation.

TMP80C49AP/C39AP/C49AU : Vee=5V*10%
TMP80C49AP-6/C39AP-6/C49AU-6 . V=5V +£20%

MCU48-48
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TMVIPS0C49.4/39A

4.9.4 Pin Status in Power Down Mode (1) (11}

PIN NAME STATUS
DBp~DB7
ST e
P20~P27
To High impedance, input disabled
T, Input disabled
XTAL4 High impedance
XTALy Output “High” Level
RESET, SS Input disabled when oscillator is stopped. Pull-up transistors turn off.
INT, EA Input disabled when oscilltor is stopped.
ggbg%‘z High impedance

040989

4.9.5 Pin Status in HALT MODE

PIN NAME STATUS
DBg~DBy
Pio~P17 Values prior to the execution of HALT INSTRUCTION are maintained.
P20~P27
To Status prior to the execution of HALT INSTRUCTION is maintained.
T Input disabled
XTAL1, XTAL2 Continue oscillation
RESET, INT Input enabled
SS, EA Input disabled
ISI?(,D(\;VRPSW Output "High" level
ALE Output "Low" level

040989

McCuU48-49

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




TOSHIBA TMP80C49A/39A
5. OSCILLATOR
QUARTZ CRYSTAL
f=1MHzto 4MHz  :C1=C2 =30pF = XTAL:
f=4MHzto 11MHz  : C1=C2 = 20pF 1 ;]; l 2
=
CERAMIC RESONATOR ‘I' 3
f=1MHzto 3MHz  : C1=C2=100pF o L xAL
f=3MHzto 1TMHz  :C1=C2= 30PF ;7|_
7 040989
6. TYPICAL CHARACTERISTICS
: Ve =5V,Ta = 25°C, unless Otherwise noted.
Vce foL
(V) (mA)
40
6
30 -
5
4 = /
/ 10
3 ,/ /
5 10 15 fxraL (MHz) 1 2 3 4 5 Vour(V)
Vee - fuax, TYPICAL CURVE Vour - loL TYPICAL CURVE
lec 12 3 4 5 Vour
(mA)
10 -30 //
-100 //
- 150 L
5 e ——
//////’ -200
loH
5 10 15 fxral(MHz) (uA)

fxTaL - lcc TYPICAL CURVE

VouTt - lon TYPICAL CURVE
(PORT 1, 2)

040989
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TOSHIBA TMP80C49A/39A

tRESET

(ms) 1 2 3 4 5 VourV)
100
s
50 iz s 7
20 - pd
/ -10 //
10 -
: -15
6 1
3 [Li-
3 -20
0.01 0.02 0.03 0.06 0.1 02 0.3 Cprepr lon
&P (mA)
CreseT — tReseT TYPICAL CURVE Vout - lon TYPICAL CURVE

(DB, CONTROL)
040989

7. OUTLINE DRAWING

7.1  Outline Drawing For TMP80C49AP/-6, TMP80C39AP/-6
(DIP:Dual Inline Package)

DIP40-P-600

Unit: mm

40 21

0- 15°

13.4%0.2
15.24

N
o
+0.1
NSRS

| 50.7+0.2 |
| | N o
°o o
He—+i
wrt n
oy o By
= o
p— +1
S\
140 0.5+0.1 o ”
1.22TYP 4%0.1 5%0. >
T T [BlFo2s M =
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Note: 1. This dimension is measured at the center of bending point of leads.
2. Each lead pitch is 2.54mm, and all the leads are located within *0.25mm from their
theoritical positions with respect to No.1 and No.40 leads.
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TOSHIBA TMP80CA9A/39A

7.2 Outline Drawing For TMP80C49AU/-6
(Micro Flat Package)
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Note: 1. The above dimensions don’t include the burr of package and the residue of tie-bar cut.
The burr of package and the residure of tie-bar cut should be 0.15 mm (Max.).
2. Applied ti the lead flat porttion.
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TOSHIBA TMP80C50A/40A

CMOQOS 8-BIT SINGLE-CHIP MICROCOMPUTER (TLCS-48C)

TMP8OC50AP/TMP80C50AP- 6
TMP80C40AP/TMP80C40AP-6
TMP80C50AU/TMP80C50AU-6

1. GENERAL DESCRIPTION AND FEATURES

The TMP80CS50A is a single chip microcomputer fabricated in Silicon Gate CMOS
technology which provides internal 8-bit parallel architecture.

The following basic architectural functions of a computer have been included in a single
chip; an 8-bit CPU, 256 X8 RAM data memory, 4K X8 ROM program memory, 27 I/O
lines and an 8-bit timer/event counter.

The TMP80C50A is particularly efficient as a controller. It has extensive bit
handling capability as well as facilities for both binary and BCD arithmetic.

The TMP80C40A/-6 is the equivalent of a TMP80C50A/-6 without ROM program
memory on chip. By using this device with external EPROM or RAM, software
debugging becomes easy.

The TMP80C50AP/-6 and TMP80C40AP/-6 are in a standard Dual Inline Package.

The TMP80C50AU/-6 is in a 44-pin Micro Flat Package.

FEATURES
. TMP80C50AP/TMP80C40AP/TMP80C50AU
1.36us Instruction Cycle Time —40°C to 85°C, 5V £10%
L TMP80C50AP-6/TMP80C40AP-6/TMP80C50AU-6
2.5us Instruction Cycle Time —40°C to 85°C, 5V £20%
L] Software Upward Compatible with TMP8049AP/INTEL's 8049.
. 4K X 8 masked ROM /256 X8 RAM
L] Low Power

10mA MAX.in Normal Operation(Veo =5V, fxrar, =6MHz)
10pA MAX. in Power Down Mode (Veoe=5V, fxraL : DC)

L] Power Down Mode (Stand-by Mode)
(] Halt Mode (Idle Mode)
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TOSHIBA TMP80C50A/40A

2. PIN CONNECTIONS AND PIN FUNCTIONS

2.1 Pin Connections (Top View)

To 01 ~— 40 1 Vec(+5V)
XTALy 2 390 T
XTAL2 3 38 1 P27
RESET (14 37 0 P2s

sss 36 { Pzs

INT 6 350 P

EA Q7 34 1 Py7

RD 8 3370 Pye
PSEN (9 32 [1 P15

WR [ 10 31 [0 P1a
ALE |11 30 1 Py3
DBp [} 12 29 0 Pq2
DBy [ 13 28 1 P11
DBy [[ 14 27 [0 Pio
DBz [ 15 26 1 PS
DB4 [ 16 25 1 PROG
DBs [ 17 24 1 Pz3
DBg [] 18 23 1 P22
DB7 [ 19 22 1 P21
Vss [ 20 21 [0 Pao
040989

Figure 2.1 (1) DIP Pin Connections

w m'E —
2Bk sl

DnAAARARA:

3332313029282726252423

DBy 1134 2211 —1 RESET
DBs —11]35 21— NC
DBg —TT]36 20T XTAL,
DB; 1137 19[TT—1 XTAL,
Vgs [ 38 18I To
P20 1] 39 17T Vcc
P21 1] 40 1] o e Y
P2 i a1 1S[I1 3 Pyy
P23 C—1rd 42 14111 Py
PROG 1143 13131 Pys
NC 17744 O 12111 NC

040989

Figure 2.1(2) Micro Flat Package Pin Connections
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2.2 Pin Names And Pin Description
L] Vgg (Power Supply)
Circuit GND potential
L] Ve (Power Supply)
+5V during operation
e  PS(Input)
The control signal for the power saving at the power down mode (Active Low)
° PROG (Output)
Output strobe for the TMP82C43P I/O expander.
] P1g-P17 (Input/Output) Portl
8-bit quasi-bidirectional port (Internal Pullup=50KQ).
] Poo-Po7 (Input/Output) Port2

8-bit quasi-bidirectional port (Internal Pullup=50KQ).
Pyg-Pog3 contain the four high order program counter bits during an external
program memory fetch and serve as a 4-bit I/O expander bus for the TLIP82C43P.

] DBo-DB7 (Input/Output, Tri-State)

True bidirectional port which can be written or read synchronously using the
RD, WR strobes. The port can also be statically latched. Contains the 8 low order
program counter bits during an external program memory fetch, and receives the
addressed instruction under the control of PSEN.

Also contains the address and data during an external RAM data store

. instruction, under control of ALE, RD, and WR.

. To (Input/Output)

Input pin testable using the conditional transfer instructions JT0 and JNTO. Tg
can be designated as a clock output using ENT0 CLK instruction.

® T (Input)

Input pin testable using the JT1 and JNT1 instruction. Can be designated the
event counter input using the timer/STRT CNT instruction.

. INT (Input)

External interrupt input. Initiates an interrupt if interrupt is enabled.
Interrupt is disabled after a reset. Also testable with conditional jump instruction.
(Active low)
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e  RD (Output)

Output strobe activated during a Bus read. Can be used to enable data onto the
Bus from an external device. Used as a Read Strole to External Data Memory
(Active Low).

e  WR (Output)

Output strobe during a Bus write (Active Low). Used as a Write Strobe to
External Data Memory.

° RESET (Input)
Active Low signal which is used to initialize the Processor. Alsoused during the
power down mode.
[ ] ALE (Output)
Address Latch Enable. This signal occurs once during each cycle and is useful

as a clock output. The negative edge of ALE strobes address into externial data and
program memory.

. PSEN (Output)

Program Store Enable. This output occurs only during a fetch to external
program memory (Active Low).
. SS (Input)
Single step input can be used in conjunction with ALE to “single step” processor
through each instruction when SS is low the CPU is placed into a wait state after it

has completed the instruction being executed. Also used during the power down
mode.

' EA (Input)

External Access input which forces all program memory fetches to reference
external memory. Useful for emulation and debug and essential for testing and
program verification. (Active High)

° XTAL 1 (Input)
One side of crystal input for internal oscillator. Also input for external source.
. XTAL 9 (Input)

Other side of crystal input.
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TMPB0C50A/40A

2.3 Block Diagram

DBy-DBy P1o-P17 P2o-P2y
T 8 8i
INT [ PORT O BUFFER l ‘ PORT 1 BUFFER l ‘ PORT 2 BUFFER i
(2) (1) 4
QOUTPUT QUTPUT OUTPUT MASK ROM
LATCH LATCH LATCH
fxral/15
. N K x 8
8
1/32 _¢ {PROGRAM AREA)
INTERRUPT TIMER/
CIRCUIT COUNTER PCH PCL
]

L 40 3p

ACCUMU-

TEMPO-
LATOR RARY REG

i ZN
PSW

RAM N
INSTRUC D DRE
ACCUMULA- on REGISTER RAM
TOR LATCH
REGISTER/ 8 256 x 8
‘ DECODER TIMER
FLAG
Fo F1
lCARRY
ALU l ¥
accumuiaron —\| SouBTIONAL
BIT TEST
To T3 INT
POWER f T
SAVE | 5o
XTAL; XTAL, RESET INT EA SS  ALE PSEN RD WR PROG
\—z\/_} - — — o v = S——— «
o po ) oD % w (%} w < w Wy w
- a o ZVni- — wIm o © w Fayres
< = g5 sl v 8l 82 .8 23
j,_ o =02 w O+ o S 8 gg
> - ZZ XOw 4 Lo v awn < X
U o w —— wgwv o o wv w
wZ vy 2
O — w —
o %al

040989

Note 1: The lower order 4 bit of port 2 output latch are used also for input/output operations

with the I/O expander.

Note 2: The output latch of port 0 is also used for address output.

Figure 2.3 Block Diagram
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3. MACHINE INSTRUCTION

The following symbols and codes are used in the list of machine instruction.

Symbol Meaning
Rr Working register (0<r<7)
Pp 1/0 port address P; (0<p<7)
JBb Branch instruction in accordance with bit content (b) of operand
aH Higher order 3 bits of a
aM Medium order 4 bits of a
aL Lower order 4 bits of a
aML Medium order or lower order 8 bits of a
(a) Contentofa
[ (a) ] Content of RAM addressed by a
EXT[ (a) ] Content of external RAM addressed by a
PRO[ (a) ] Content of ROM addressed by a
a<m> Value at bit position mof a
a<m:n> Value at bit position mton of a
a+vb Storeaintob
a<b Exchange aforb
Connection
a 1 complement of a
a+b a plus b (Addition)
a-b a minus b (Subtraction)
aAb Logical AND foraandb
ayvb Logical OR foraand b
avb Exclusive OR foraand b
a=b aisequaltob
al>b aisnotequaltob
(a) BCD Converted value of accumulator
020989
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TOSHIBA TMP80CS50A/40A
List of TLCS-48 Machine Instruction (1/4)
Object Code
= Assembler (1st) Flag
= (2nd) Function Cycle
- Mnemonic R
Bin
01101rrr (Ay<(A)+(Rr)
c
(=]
=
3
l
°
o
<
=
€
poe )
<
RL A 11100111 E7 (AY<n+1> «(A)<n> 1
......................................................................... (R)CO> e(P)<7> =06
RLC A 11110111 | F7 7 (A)<n+1> <(A)<n> I 1
(CYe(R)<T>
............................................................. | (A)CO> «(C) hs06
RR A 01110111 77 (A)<n> «(A)<n+1> 0~6 1
....................................................................... (R)<7> <(R)<0> USSR SR
RRC A 01100111 67 | (A)<n> «(A)<n+1> 1 1
(C)e(A)<0>
(R)<7> «(C)
IN A Pp_ 1000010pp (08+p |(A)<(Pp) . . P=l,2 4 .. Z..
38+p N(Pp) <(A) oo Psh2 b 2 ...
o |ANL Ppl#i 100110pp |98+p | (Pp) <(Pp)Ai 2
R RS RR RS N S
ORL  Pp,#i 100010pp {88+p (Pp) «(Pp)vi P=1,2 2
iiiiiiid ii
020989
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List of TLCS-48 Machine Instruction (2/4)

Object Code
= Assembler (1st) Flag
= (2nd) Function Cycle
— Mnemonic . C,AC
Bin Hex
INS A , BUS 00001000 08 | (A)«(BUS) 2
o
A
(AICTEA €0 |
CBeT CRTERTES T
100011pp (Pp) «(Pp)V(A)<3:0> 2
000iirrr (Rr) «(Rr)+1 1
(M
11001rrr (Rr) «(Rr)-1 1
JMP a aH00100 aH+4 (PC)<10:0> «a 2
______ aML (PC)<11> «(DBF)
| ioito01i 1 o (P )33 TS CPRO (PETTTES TRy 5o
i we e iitorees Tegen | (REY SRRy N R e 5
aML if(Rr) #0then(PC)<7:0>«aML
_________________ else no operation
B | $iiieiie 1 — S Sl R S 5o
........................................ amL . else no operation S OV I
e |53 iitooiie T e R O Ay I S 5
PERE NN N aML else no operation bl
v 9z a 11000110 | 'C6 |if(A)=0 then(PC)<7:0>aML 1
g (RSSO O ML ! else no operation ol
w |9z e 10010110 | 796 |if(A)#0 then(PC)<7:0><aML 2
A=l aML else no operation
st | soiioiie T 567 O 5
b IO RO amL else no operation e
@ |JINTO a 00100110 26 if T0=0 then({PC)<7:0>«aML 2
pos aML else no operation
G sivioiie T 567 | 3F T then (PC) € oS cati 5
aML else no operation
JF1 a 01110110 76 |if F1=1 then(PC)<7:0><aML 2
........................................... aMmL ol else no operation T
JTF a 00010110 | 16 |if TF=1 then(PC)<7:0>camMl | |77 2
aML else no operation
020989
(1) - Register Instruction
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TOSHIBA TMP8OC50A/40A
List of TLCS-48 Machine Instruction (3/4)
Object Code
b= Assembler (1st) Flag
= (2nd) Function Cycle
— Mnemonic . C,AC
Bin
JNI a 10000110 2
) |3Bb 'bbb10010 2
aML (PC)<7:0>«aML
else no operation b=0~7
CALL a aH10100 | aH+14 | [(SP)] «(PSW)<7:4>-(PC) 2
aML (SP) «(SP)+1
(PC)<10:0> «a
ST NS OO L €..09 A >l 213159 NSNS SO S
(3) |RET 10000011 83 | (SP)«(SP)-1 2
USSR RO NS N €49 Ml N 610N A2 10 NSNS I
RETR 10010011 | 93 |(SP)«(SP)-1 113 2
(PC) «[(SP)]<11:0>
(PSW)<7:4> «[(SP)]<156:12>
CLR C 110010111 97 (C)e@ 1
(@) |zl i [ SROIR0 L )89 PO
.......................... B PR R aesarasaaanane secsssiassscssaaan N 1 ‘
cplF1 10110101 | 85 (F1) <NOT(F1) 1
MOV A, Rr 11111rrr [F8+r (A)<(Rr) 0~7 1
o
o
<
3
<
@
>
o
=
11100011 1
(2) - Branch Instruction (3) oo Subroutine Instruction 020989
(4) -+ Flag Instruction
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List of TLCS-48 Machine Instruction (4/4)

Object Code
= Assembler (1st) Flag
o (2nd) Function Cycle
— Mnemonic R C,AC
Bin Hex
MoV AT | 01000010 | 42 1(A) <(TR) 1.
@ [Mov T.AL | 01100010 | 62 |(TR)<(A) el 1
c |STRT T 01010101 55 Start Timer 1
3
O v Lo L e
© |STRT CNT 01000101 45 Start Counter 1
QE, Sop TNt ot100101 | 88 |Step Timer/counter Tl
© |EN . CNTI |00100101 | 25 Enable Timer/Counter Iaterrupt
Disable Timer/Counter Interrupt 1
Enable External Interrupt 1
©
bot
c
[}
v
0
00000001 1
(5) 00000000 00 no operation 1
020989
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TOSHIBA TMP80C50A/40A
4. ELECTRICAL CHARACTERISTICS
4.1  Absolute Maximum ratings
TMP80C50AP/C40AP/C50AU
SYMBOL ITEM RATING
Vee Vce Supply Voltage (with respect to GND (Vss) ) -0.5Vto +7V
Vina Input Voltage (Except EA) —-0.5Vto VCC+ 0.5V
Vine Input Voltage (Only EA) -0.5Vto 13V
Pp Power Dissipation (Ta =85°C) 250mw
TsOLDER Soldering Temperature (Soldering Timer 10 sec) 260°C
Tstg Storage Temperature - 65°C to 150°C
Topr Operating Temperature - 40°C to 85°C
040989
4.2 DC Characteristics
TMP80C50AP/C40AP/C50AU
T = -=40°Cto0 85°C, Ve = +5V+10%, V 0V, unless otherwise noted.
OPR = cCc= SS =
SYMBOL PARAMETER TEST CONDITIONS | MIN. TYP. MAX. UNIT
Input Low Volitage _ _
VIL (Except XTALLXTAL, RESET) 05 g M
Input Low Voltage _ _
Vi1 (XTALy, XTALy, RESET) 05 06 v
Input High Voltage _
VIH (Except XTALL XTAL,, RESET, P5) 22 Vee v
Input High Voltage 0.7 x _ .
VIH1 (XTAL3, XTAL,, RESET, PS) Vee Vee v
Output Low Voltage _ _ _
voL gxcept FL’10-P\1/7.IP20-P27) IOL =1.6mA 0.45 v
utput Low Voltage _ _ _
VoLl g,]g_PlghEz?]_F\,/Hl)t IOL=1.2mA 0.45 \Y
utput High Voltage _ _ _
VOH11 gxiepi PPz ﬁZO-PZﬂ IOH = - 1.6mA V2A4 Y
utput High Voltage __ cc— _ —
VOH12 (ExceptProPi7. P Paz) IOH = — 400pA S Vv
Output High Voltage __ _ _
VOH21 (OPm'P”HPZ?{':/UI) IOH = —50pA V2.4 \Y)
utput Hig oltage _ _ cC— — -
VOH22 (PioPrs. izo-Pn) IOH = - 25pA S v
I e et Vss = VINE Ve - — | %10 | ua
I '(gg”F;‘ELeak) Current Vss = VINS Ve - — ~50 RA
Input Leak Current Vss + 0.45V=VIN _ _ _
ILi2 (P10-P17, P20-P27) = Vcc >00 BA
Lo Output Leak Current (BUS, To) Vss + 0.45V=VIN _ _ +10 A
(High impedance condition) =Vcc - B
1cch Normal Vee=5V, _ _ 10
Vce Supply operation fxTAL = 6MH2z mA
C t VIH=Vcc-0.2V _ _
ICCH1 urren HALT Mode VIL =02V 2.5
Normal Vee =5V, _ _
Icc2 Vee Supply operation fxtaL = 11MHz 15 mA
VIH =Vcc - 0.2V _ —
ICCH2 Current HALT Mode | (20 5V 4.0
040989
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TOSHIBA TMP80C50A/40A

4.3 AC Charactristics

TMPBOC50AP/CA0AP/C50AU .
Topr = —40°C10°85 C, VCC = + 5V + 10%, VSS =0V, unless otherwise noted.

11MHz
SYMBOL PARAMETER TEST CONDITION f(t) UNIT
MIN. MAX.
t Clock Period Note 2 1/xtal f 90.9 1000 ns
L ALE Pulse Width 3.5t-170 150 - ns
taL Address Setup Time (ALE) 2t-110 70 - ns
tA Address Hold Time (ALE) CL=20pF t-40 50 - ns
Control Pulse Width
Rabaiaid 7.5t - 480 -
tcer (RD, WR) 5t-200 ns
Contro! Pulse Width
tcez (PSEN) 6t -200 350 - ns
Data Setup Time
tow (WR) 6.5t - 200 390 ns
Data Hold Time
twbp (WR) CL=20pF t-50 40 - ns
Data Hoid Time
tDR (RD, PSEN) CL =20pF 1.5t-30 0 110 ns
tRD1 Date;lnput Read Time 5 5t— 120 _ 375 ns
(RD)
Data Input Read Time
trD2 (PSEN) at-120 240 ns
Address Setup Time
taw (WR) 5t- 150 300 ns
tapy | Address Setup Time 10t-170 | - 730 ns
(RD)
Address Setup Time
— -170 - 4
tap2 (PSEN) 7t-17 60 ns
Address Float Time
tarct (RD, WR) CL=20pF 2t-40 140 - ns
Address Float Time
tarc2 (PSEN) CL=20pF 0.5t-40 10 - ns
ALE to Control Time
tLarFCt (RD, WR) 3t-75 200 - ns
ALE to Control Time
tLAFC2 (PSEN) 1.5t-75 60 - ns
Control to ALE Time
LN (RD, WR, PROG) t-65 25 - ns
Control to ALE Time
tca2 (PSEN) 4t-70 290 - ns
040989
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AC Charactrictics (Continue) .
Topr = — 40°C t085°C, Ve = + 5V + 10%, Vgs = 0V, unless otherwise noted.

11MHz
SYMBOL PARAMETER TEST CONDITION f(t) UNIT
MIN. MAX.
Port Control Setup Time
1.5t -8 50 -
tep (PROG) 5t-80 ns
Port Control Hold Time
-2 1 -
tpc (PROG) 4t 60 00 ns
Port 2 input Data Setup Time
5t-12 -
tpr (PROG) 8.5t 0 650 ns
Port 2 Input Data Hold Time
tpr (PROG) 1.5t 0 140 ns
Port 2 Output Data Setup Time _ _
top (PROG) 6t - 290 250 ns
Port 2 Output Data Hold Time _
tpp (PROG) 1.5t -90 40 ns
tpp PROG Pulse Width 10.5t-250| 700 - ns
Port 2 /O Data Setup Time
- 1 -
tpL (ALE) 4t - 200 60 ns
Port 2 I/0O Data Hold Time
St- 1 -
tp (ALE) 0.5t -30 5 ns
tpy Port Output Delay Time (ALE) 4.5t + 100 - 510 ns
toPRR To Clock Period 3t 270 - ns
tcy Cycle Time . 15t 1.36 15.0 ns

040989
Note: 1. Control Output CL=280pF. BUS Output CL=150pF.
2. The f(t) assumes 50% duty cycle on XTAL; and XTAL».
The Max. Clock frequency is 11MHz. and the Min. Clock frequency is 1MHz.
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TOSHIBA TMPBOC50A/40A
4.4 Absolute Maximum Ratings
TMP80C50AP-6/TMP80C4ACAP-6/TMP80CS0AU-6
SYMBOL ITEM RATING
Vee Ve Supply Voltage (with respect to GND (Vss) ) -0.5Vto +7V
VINA Input Voltage (Except EA) -0.5Vto Vcc + 0.5V
VINB Input Voltage (Only EA) -0.5Vto 13V
Pp Power Dissipation (Ta = 85°C) 250mw
TSOLDER Soldering Temperature (Soldering Timer 10 sec) 260°C
TstG Storage Temperature - 65°C to 150°C
Torr Operating Temperature —-40°C to 85°C
040989
4.5 DC Characteristics (1)

TMPBOC50AP-6/TMPBOCA0AP-6/TMP80C50AU-6 .
Topr = —40°Cto 85°C, Vcc = + 5V + 10%, Vss = 0V, unless otherwise noted

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

SYMBOL PARAMETER TEST CONDITIONS | MIN. | TYP. | mAX. | UNIT
VIL Input Low Voltage -0.5 - 0.8 %
VIH (Eecept XTAL XEAL,, RESET, 75) 22 | T Ve |V
vt e e, Tee | T fvee | v
voL ?El;zggi FL,?(‘)’YPY;’"}EZ%?PN) IOL=1.6mA - - o045 | v
voL1 (uteut Low Yoltage IOL=1.2mA - - loas | v
voH11 | QuiputHigh Voltage IOH = - 1.6mA 24 | - - v
o | gt teoe oo [z | = | = |
vora | g o yola on-son | 24 | = | = | v
vonaz | gt o oreae o [ = | = | v
i (JPuLLeak Corrent Vss= VN =S Vee - N R L I
I '@{%%é%k) Current Vss=ViN= Ve - - -50 | pA

=

| ek I I
o uplenCurenBE TS Ve 0aVUa | |~ | 110 |
et Vee Supply Cl\’lgérrr;:o” X(CTCAT_ i\g‘MHZ _ _ 1 mA
ICCH1 Current HALTMode | /H=Vec=02V 1 — - 25

040989
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TMP80C50A/40A

4.6 DC Characteristics (I1)

TMP80C50AP-6/TMP80C40AP-6/TMP80CS50AU-6 .
Topr = —40°C to 85°C, Ve = +5V £20%, Vss =0V, unless otherwise noted.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

SYMBOL PARAMETER TEST CONDITIONS | MIN. TYP. MAX. UNIT
h
VIL Input Low Voltage —os5 | — |15 v
Vcc

VIH Input High Voltage 0.5x _ v v
(Except XTAL{, XTAL,, RESET, PS) Vee cc

VIHA Input High Voltage . 0.7x _ Vee v
(XTAL4, XTAL,, RESET, PS) Vce

VoL Output Low Voltage oL = 1.6mA _ — 0.45 v
(Except P10-P17, P20-P27)

VOLA Output Low Voltage IOL=1.2mA _ _ 0.45 v
(P10-P17, P20-P27)

VOH12 Output High Voltage IOH = — 400pA Vee - _ _ v
(Except P19-P17, P20-P27) 0.8
Output High Voltage Vee -

VOH22 IOH = -25pA - — \"
(P10-P17, P20-P27) v 0.8
Input Leak Current

Ll (71, INT. £A. PS) Vs = VINS Ve - - +10 BA
Input Leak Current -Vce

1L (S5, RESET) Vss = VINE Ve - - — nA

L2 Input Leak Current Vss +0.45V=VIN _ _ -Vce A
(P10-P17, P20-P27) <Vcc 0.01 v

Lo Output Leak Current (BUS, Tp) Vss + 0.45V = VIN _ _ +30 A
(High impedance condition) <Vcc ~ u

Icc Normal Vee=5Y, _ — 10
Ve Supply Current opration fxTAL = 6MHz mA

ICCH1 HALT Mode | V!H=Vcc=0.2V - - 2.5

VIL=0.2V
040989
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4.7 AC Characteristics

TMP80C50AP-6/TMP80CA0AP-6/TMP80C50AU-6

Topr = —40°C to 85°C, Ve = + 5V £20%, Vgg =0V, unless otherwise noted.

SYMBOL PARAMETER TEST (0 Sz UNIT
ARA t
CONDITION MIN. | MAX.
t Clock Period Note 2 1/xtal f 166.6 1000 ns
tLL ALE Pulse Width 3.5t-170 410 - ns
taL Address Setup Time (ALE) 2t-110 220 - ns
tLA Address Hold Time (ALE) CL =20pF t-40 120 - ns
Control Pulse Width
2 7.5t -200 1 -
teet (RD. WR) 5t-20 050 ns
Control Pulse Width
tcez (PSEN) 6t - 200 800 - ns
Data Setup Time
tow (WR) 6.5t - 200 880 ns
Data Hold Time
iy L=20pF t-50
two (WR) C p 120 ns
Data Hold Time
toR ("D, PSEN) CL = 20pF 1.5t-30 0 220 ns
tRo Datal\put Read Time 5 5t—120 _ 800 ns
(RD)
Data Input Read Time :
4t - 12 -
trRD2 (PSEN) t 0 550 ns
t Address Setup Time 5t 150 680 a ns
AW (Wi)
tapy | Address setup Time 10t-170 - 1500 ns
(RD)
Address Setup Time
taD2 (PSEN) 7t-170 1000 ns
Address Float Time
tAFCH (ﬁ WR) CL=20pF 2t-40 290 - ns
Address Float Time
tarc2 (PSEN) CL=20pF 0.5t-40 40 - ns
ALE to Control Time
tLAFCT (—Iﬁ, W) 3t-75 420 ns
ALE to Control Time
tLAFC2 (PSEN) 1.5t-75 175 - ns
Control to ALE Time
tcat (RD, WR PROG) t-65 100 - ns
Control to ALE Time
tcaz (PSEN) 4t - 70 590 — ns
040989
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AC CharacteristicséContinue) .
Topr = —40°Cto 85°C, Ve = + 5V +20%, Vss =0V, unless otherwise noted.

SYMBOL PARAMETER TEST o) SMz UNIT
CONDITION MIN. MAX.
tcp . Port Control Setup Time (PROG) 1.5t-80 170 - ns
tpc Port Control Hold Time (PROG) 4t - 260 400 - ns
Port 2 Input Data Setup Time
5t - — 129
tPR (PROG) 8.5t- 120 0 ns
Port 2 Input Data Hold Time
1. 250
tpr (PROG) 5t 0 ns
Port 2 Output Data Setup Time
6t - 290 71 —_
top (PROG) 0 ns
Port 2 Output Data Hold Time
5t- 1 -
tpp (PROG) 1.5t-90 60 ns
tpp PROG Pulse Width 10.5t - 250 1500 —_ ns
tpL Port 2 1/0 Data Setup Time (ALE) 4t - 200 460 - ns
tLp Port 2 1/0 Data Hold Time (ALE) 0.5t-30 130 - ns
tpv Port Output Delay Time (ALE) 4.5t+ 100 - 850 ns
toPRR To Clock Period 3t 500 — ns
tey Cycle Time 15t 2.5 15.0 ns

040989
Note : 1. Control Output CL=80pF. BUS Output CL=150pF.
2. The f(t) assumes 50% duty cycle on XTALj and XTALg.
The Max. Clock frequency is 11MHz. and the Min. Clock frequency is 1MHz.
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4.8 Timing Waveform

A. Instruction Fetch from External Program Memory
| tcy
<t T 77| tiarc < tcaz
ALE \\
'—"| < tarc2
PSEN < tcca i f
taL [
tLa p—— <— tpR
— trRD2 P

- {ADDR 4 A

tap2

040989

B. Read from External Data Memory

tLAFCH tcal— P

ALE

)

— \ tcai
RD N r

tAFCT | |<— trRD1 — > tDR

DBg-7 ADDRESS / INPUT DATA 0(

taD1 |
040989
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C.  Write into External Data Memory

ALE

DBo-7

a3
tLAFCT tcar» ——
) tccr /
< tpw > l«— twbp
ADDR 4
E5S 7, DATW X

D. Timing of Port 2 during Expander Instruction Execution

ALE

PSEN

PORT 1,2

PORT 20-23

PORT 20-23

PROG

_/ N\

040989

|<—— tpy —

tcar —=

PORT 1, 2 DATA

NEW PORT 1, 2| DATA

tp |<—

PORT 20-23
DATA >( PCH

B PORT 3
pogA%223x CONTROL OUTPUT DATA )<:

< tpp =

PORT 20-23
DATA X PCH

PORT 20-23 PORT
DATA CONTROL

tcp tpc

>

<—'tPR—>
I

tpp Y

040989
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4.9 Stand-By Function
4.9.1 Power Down Mode (I) ...... Data Hold Mode in RAM

The operation of oscillation circuit is suspended by setting PS terminal to low level
after RESET terminal has been set to low level. Consequently, all the data in RAM
area can be held in low power consumption.

The minimum hold voltage of V¢ in this mode is 2V.

PS terminal is set to high level to resume oscillation after Vo has been reset to 5V,
and then RESET terminal is set to high level, thus, the normal mode is restarted from
the initialize operation (address 0).

(1) DC Characteristics
TMP80C50AP/C40AP/C50AU

TMP80OC50AP-6/CA0AP-6/C50AU-6 : Topr = —40°Cto 85°C, VSS =0V
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
VSB1 Standby Voltage (1) 2.0 — 6.0 Vv

1SB1 Standby Current (1) \icoc ;\fv\}l\('fgzvvcc - 0.5 10 HA

040989
(2) AC Characteristics

TMP8OC50AP/C40AP/C50AU : Vee=5V+10%, Vs =0V
TMP80C50AP-6/CA0AP-6/C50AU-6 : Vec=5V120%, Vss =0V
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
PSHR Power Save Hold Time (RESET) 10 - - us
tpssr Power Save Setup Time (RESET) 10 - - ms
tvH Vce Hold Time (PS) 5 - — us
tvs Ve Setup Time (PS) 5 — — Bs

040989
Note : tcy=2.5ps (fxTaL =6MHz)

(3) Timing Waveform

Vece -
y

RESET |~ tve

£ /
1

s J
= (I()
> < {pSHR tpssr
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4.9.2 Power Down Mode (il) ...... ALL Data Hold Mode

The operation of oscillation circuit is suspended by setting PS terminal to low level
after SS terminal has been set to low level. Consequently, all data can be held in low
power consumption.

The minimum hold voltage of V¢c in this mode is 3V.

PS terminal is set to high level to resume oscillation after Vo has been reset to 5V,
and then SS terminal is set to high level, thus, the normal mode is restarted
continuously from the state just before the power down mode (II).

(1) DC Characteristics
TMP80C50AP/C40AP/C50AU

TMP80C50AP-6/C40AP-6/C50AU-6 : TOPR= -40°Cto 85°C,VSS=0V
SY.VIBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
VSB2 Standby Voltage (2) 3.0 - 6.0 \Y

1582 Standby Current (2) \iCOC;VS\\/,'I C’ '_H0=2\\//CC — 0.5 10 pA

040989

(2) AC Characteristics

TMP80C50AP/C40AP/C50AU : Vee=5V+10%, Vgs =0V

TMP80C50AP-6/C40AP-6/C50AU-6 : Vec=5V+20%, Vsg =0V
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tpsHs Power Save Hold Time (SS) 10 — _ us
tpsss Power Save Setup Time (S5) 10 — — ms
tvh Vcc Hold Time (PS) 5 — - s
tys Vcc Setup Time (PS) 5 - — us

040989
Note : tcy =2.5us (fxTA1,=6MHz)

(3) Timing Waveform

Vce
¥

tvH

— T e
PS N ( ...l{
- < tpsHs tpsss

040989
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4.9.3 HALT MODE
(1) HALTINSTRUCTION

OP code is “01H”. HALT INSTRUCTION is an additional instruction to the standard
8048/8049 instruction set.

(2) Entryto HALT MODE

On the execution of HALT INSTRUCTION, TMP80C50A/TMP80C40A enter HALT
MODE.

(3) Statusin HALT MODE

The oscillator continues its operation, however, the internal clocks and internal logic
values just prior to the execution of HALT INSTRUCTION are maintained. Power
consumption in HALT MODE is less than 50% of normal operation. The status of each
pins are described in the following table.

(4) Release from HALT MODE
HALT MODE is released by either of two signals (RESET, INT).

(4.1) RESET Release Mode : An active RESET input signal causes the normal reset
function. TMP80C50A/TMP80C40A start the program
at address “000 H”.

(4.2)  INT Release Mode : An active INT input signal causes the normal
operation.
] In case of interrupt enable mode (EI MODE), TMP80C50A/TMP80C40A

execute the interrupt service routine, after the execution of one instruction which
is located at the next address after HALT INSTRUCTION.

° In case of interrupt disable mode (DI MODE), TMP80C50A/TMP80C40A
execute normal operation from the next address after HALT INSTRUCTION.

(5) Supply Voltage Range in HALT MODE

The operating supply voltage range and the operating temperature range are same as
in normal operation.

TMP80C50AP/C40AP/C50AU . Vee=5V+10%
TMP80C50AP-6/C40AP-6/C50AU-6 : Vcoo=5V+20%
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4.9.4 Pin Status in Power Down Mode (1) (II)

PIN NAME STATUS
D8¢~DB7
pro—p High impedance
10 Input disabled
P20~P27
To High impedance, input disabled
T Input disabled
XTAL4 High impedance
XTAL3 Qutput “High” level
RESET, SS Input disabled when oscillator is stopped. Pull-up transistors turn off.
INT, EA Input disabled when oscillator is stopped.
RD, WR, ALE Lo
PROG, PSEN High impedance

040989

4.9.5 Pin Status In HALT MODE

PIN NAME STATUS
DBg~DB7
P1o~P17 Values prior to the execution of HALT INSTRUCTION are maintained.
P20~P27
To Status prior to the execution of HALT INSTRUCTION is maintained.
Tt ) Input disabled

XTALq, XTALy Continue oscillation

RESET, INT Input enabled
SS, EA Input disabled
PROG, PSEN Output “High” level

ALE Output “Low” level

040989
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5. OSCILLATOR

QUARTZ CRYSTAL
f=1MHzto 4MHz : C1=C2=30pF
f=4MHzto 11MHz : C1=C2=20pF

CERAMIC RESONATOR

f=1MHzto3MHz : C1=C2=100pF
f=3MHzto 11MHz : C1=C2= 30PF

6. TYPICALCHARACTARISTICS

Vce =5V, Ta =25°C, unless otherwise noted.

Ve
(v)
6
5
4 //
3 4"””/’/,
5 10 15 fxtaL (MHz)
Vee-fmax. TYPICAL CURVE
Icc
(mA)
10
. / s
5 //

5 10 15 fxraL (MH2)
fxtaL-lcc TYPICAL CURVE

AAA
VVV

040989

/

/

1 2 3 4 5 Vour (V)
VouTt-loL TYPICAL CURVE

12 3 4 5 Vour

VouT-lgH TYPICAL CURVE
(PORT 1, 2)

040989

MCU48-76

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




TOSHIBA _ TMPS0C50A/40A

tRESET
(ms) 1 2 3 4 5 Vour (V)
100
60 A -5
30 & P
20 /’ -10 /7
10 s -
. ——
6 —
3 -20
2
0.01 0.02 0.03 0.06 0.1 0.2 0.3 Cpegpy lon
(pF) (mA)

CreseT-treseT TYPICAL CURVE VouTt-lon TYPICAL CURVE

(DB, CONTROL) 040989

7. OUTLINE DRAWING

7.1 Outline Drawing For TMP80C50AP/-6, TMP80C40AP/-6
(DIP : Dual Inline Package)

DIP40-P-600
Unit: mm
o
40 21 s
o O 18 v s O s I s O e O e s O e e O e Y e O s O o O e O o 3 o

13.4%0.
15.24

| G Dy g gy gy g kG .

1 20

401
#\0.25 2005

| 50.7£0.2 |

|
4.5+03
1

3.5+03

1.22TYP

270289

Note: 1. This dimension is measured at the center of bending point of leads.
2. Each lead pitch is 2.54mm, and all the leads are located within £0.25mm from their
theoritical positions with respect to No.1 and No.40 leads.
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7.2 Outline Drawing For TMP80C50AU/-6
(Micro Flat Package)
QFP44-P-1010A

Unit: mm
13.8+0.3

| 10.0£0.2

1.0TYP

10.0+0 .2
13.8%0.3

H
Al(2.7+0.2
©

3.05MAX

[2]o.15] S
+
bl
IS
-3
oo
+1
A4
I
|h—>|
0.8%0.2

270289
Note:
1. The above dimensions don’t include the burr of package and the residue of tie-bar cut.
The burr of package and the residue of tie-bar cut should be 0.15 mm (Max.).
2. Applied to the lead flat portion.
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CMOS INPUT/OUTPUT EXPANDER (TLCS-48C)

TMP82C43P

1. GENERAL DESCRIPTION AND FEATURES

The TMP82C43P is an input/output expander designed specifically to provide a low

cost means of I/O expansion for the TLCS-48C family.

The /O ports of the TMP82C43P serve as a direct extension of the resident I/O

facilities of the TLCS-48C microcomputers and are accessed by their own MOVD, ANLD
and ORLD instructions.

FEATURES

CMOS LSI for low power dissipation

Simple interface to TLCS-48C microcomputers
Four 4-bit I/O ports

Single 5V supply

High output drive

PIN compatible with intel’s 8243

Extended operation temperature range —40°C to 85°C
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2. PIN CONNECTION AND PIN FUNCTIONS

2.1 Pin Connection (Top View)

Pso 1 1 Vce
Pso O 2 23 [0 Psy
Pa1 3 22 [ Psp
Ps2 O4 21 [ Ps3
Ps3 CO5 20 I Peo
Ts Oe 190 Pg
PROG O7 18 1 Pg2
P23 8 17 {1 Pe3
P22 49 16 (1 P73
P27 010 15 1 P72
P2o O} 11 14 1 P71
Vss 112 130 Py

040989

Figure 2.1 DIP Pin Connections

2.2 BlLock Diagram

ADDRESS PORT 4
DECORDER

INPUT BUFFER
INSTRUCTION

PORT 5

'—\/ DECORDER
|l
PORT 2 <;I> MULTIPLEXER C_'
4
TEMPORARY ]
REGISTER
(0]

AND/OR
PROG — CONTROL :> LOGIC L
T |

PORT 6

INPUT BUFFER
LATCH l

INPUT BUFFER

PORT 7

RESET
CIRCUIT

040989

Figure 2.2 Block Diagram
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2.3 Pin Names And Pin Description
PROG (Input)

Clock input. A high to low transistion on PROG signifies that address and
control are available on Pog-93, and a low to high transition signifies that data is
available on Pgg-23.

CS (Input)
Chip Select Input. A high on CS inhibits any change of output or internal status.
Pgg-23 (Input/Output, 3-state)

Four (4) bit bi-directional port contains the address and control bits on a high to
low transition of PROG. During a low to high transition it, contains the data for a
selected output port if a write operation, or the data from a selected port before the
low to high transition if a read operation.

P40-43, P50-53; Pso-63, P70-73 (Input/Output, 3-state)

Four (4) bit bi-directional I/0 ports. May be programmed to be input (during
read), low impedance latched output (after write) or a 3-state (after read). Data on
pins Pgg-23 may be directly written, ANDed or ORed with previous data.

Ve (Power)

+ 5 volt supply
Vgg (Power)

0 volt supply

MCuU48-81
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3. FUNCTIONAL DESCRIPTION

3.1 General Operation

The TMP82C43P contains four 4-bit I/O ports which serve as an extension of the on-
chip I/O and are addressed as ports 4-7. The following operations may be performed on

these ports.

. Transfer accumulator to port
. Transfer port to accumulator
. AND accumulator to port

) OR accumulator to port

All communication between the microcomputer (TMP80C49A) and the TMP82C43P
occurs over Port 2 (Pgg-93) with timing provided by an output pulse on the PROG pin of
the processor. Each transfer consists of two 4-bit nibbles.

A high to low transition of the PROG line indicates that address is present while a
low to high transition indicates the presence of data. Additional TMP82C43P may be
added to the 4-bit bus and chip select signal using additional output lines from the
microcomputer.

3.2 Power On Initialization

Initial application of power to the device forces input/output ports 4, 5, 6, and 7 to the
tri-state and port 2 to the input mode. The PROG pin may be either high or low when
power is applied. The first high to low transition of PROG causes device to exit power on
mode. The power on sequence is initiated if V¢ drops below 1V.

DRESS
P21 P20 AD P23 P22 INSTRUCTION CODE
CODE
0 V] PORT 4 0 0 Read
0 1 PORT 5 0 1 Write
1 0 PORT 6 1 0 ORLD
1 1 PORT 7 1 1 ANLD
040989
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3.3  Write Modes

The device has three write modes. MOVD Pi, A directly writes new data into the
selected port and old data is lost. ORLD Pi, A takes new data, OR's it with the old data
and then writes it to the port. ANLD Pi, A takes new data AND's it with the old data
and then writes it to the port. Operation code and port address are latched from the
input port 2 on the high to low transition of the PROG pin. On the low to high transition
of PROG data on port 2 is transferred to the logic block of the specified output port.

After the logic manipulation is performed, the data is latched and outputed. The old
data remains latched until new valid outputs are entered.

3.4 Read Mode

The device has one read mode. The operation code and port address are latched from
the input port 2 on the high to low transition of the PROG pin. As soon as the read
operation and port address are decoded, the appropriate outputs are 3-stated, and the
input buffers switched on. The read operation is terminated by a low to high transition
of the PROG pin. The port (4, 5, 6 or 7) that was selected is switched to the 3-stated mode
while port 2 is returned to the input mode.

Normally, a port will be in an output (write mode) or input (read mode).

If modes are changed during operation, the first read following a write should be
ignored ; all following reads are valid. This is to allow the external driver on the port to
settle after the first read instruction removes the low impedance drive from the
TMP82C43P output. A read of any port will leave that port in a high impedance state.
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4. ELECTRICAL CHARACTERISTICS

4.1 Absolute Maximum Ratings

SYMBOL ITEM RATING
Vce Ve Supply Voltage with Respect to GND -0.5Vto+7.0V
VN Input Voltage with Respect to GND -0.5VtoVcc+0.5V
Pp Power Disspation 250mw
TSOLDER Soldering Temperature (soldering Time 10 sec.) 260C
Ts1G Storage Temperature -65Cto+150C
Topr Operating Temperature -40Cto+85C

040989
4.2 D.C.Characteristics (1)
Topr= —40°Ct0 85°C, Vcc =5V £10%, Vsg =0V

SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNITS
VL Input Low Voltage -05 - 0.8 Y
AT Input High Voltage 2.2 - Vce \Y
Vout Output Low Voltage Ports 4-7 loL=5mA - - 0.45 vV
Vourz2 Output Low Voltage Port 7 loL=20mA — - 1.0 \
Vous Output Low Voltage Port 2 loL=0.8mA - - 0.45 \%
VoH11 Output High Voltage Ports 4-7 loH= - 1.2mA 2.4 - - Y,
VoH21 Output High Voltage Port 2 lop=-0.6mA 2.4 - - \%
VOH12 Output High Voltage Ports 4-7 lop= -0.6mA Vcc-0.8 - - \
VoH22 Output High Voltage Port 2 loH= -0.3mA Vee—-081 — - \%
L1 Input Leakage Port 4-7 Vss = VINE Ve - — +10 BA
liL2 Input Leakage Port 2, CS, PROG Vss = VINE Ve - - +10 pA
Vee=5V, Vi =0.2V,
lcct Power Supply Current (1) ViH =Vcc-0.2V, — — 2 mA
PROG PERIOD =5pS
Vcc=5V, V) =0.2V,
lce2 Power Supply Current (2) ViH = Vcc-0.2V, ~ — 10 HA
PROG =Vcc-0.2V,
loL Sum of all Ig_ of 16 Outputs 5mA Each pin — - 80 mA
040989
MCU48-84

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



TOSHIBA TMP82C43P
4.3 D.C. Characteristics (11)
Topr = —40°Cto 85°C, Ve =5V £20%, Vs =0V
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. [ UNITS
Vi Input Low Voltage 40=Vcc=4.5V -05 - 0.15Vc(¢
Vin Input High Voltage 5.5<Vce= 6.0V 0.5Vee | — Vee v
Vol1 Output Low Voltage Ports 4-7 loL =4mA - - 0.45 Y
VolL2 Output Low Voltage Port 7 loL=15mA — — 1.0 \%
Vois Output Low Voltage Port 2 loL =0.6mA — — 0.45 \
VoH12 Output High Voltage Ports 4-7 lon = —200pA Vcc-0.8 - — \Y%
VoH22 Output High Voltage Port 2 loH= - 100pA Vcc-0.8 - - \Y%
loL Sum of all oL of 16 outputs 4mA Each Pin — — 64 mA
040989
4.4 A.C.characteristics
Topr = ~40°Ct0 80°C, Ve =5V *20%, Vs =0V
SYMBOL PARAMETER TEST CONDIT{ON MIN. TYP. | MAX. [ UNITS
ta Code Valid Before PROG CL=80pF 100 - - ns
tg Code Valid After PROG CL=20pF 60 - - ns
tc Data Valid Before PROG CL=80pF 200 - - ns
tp Data Valid After PROG CL=20pF 20 — - ns
tH Floating After PROG C| =20pF 0 - 150 ns
ti PROG Negative Pulse Width 700 - - ns
tcs CS Valid Before/After PROG 50 - - ns
tpo Ports 4-7 Valid After PROG Cp = 100pF - - 700 ns
tip Ports 4-7 Valid Before/After PROG 100 - — ns
tacc Port 2 Valid After PROG CL =80pF - - 650 ns
040989
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4.5 Timing Waveform

tk
PROG
\ Y
<D
ta 18 tc
o
PORT2 INSTRUCTION FLOAT )2‘ DATA FLOAT
tacc | _,‘ tH e
PORT2 )% OUTPUT VALID
tro
PORT4~7 PREVIOUS OUTPUT VALID ourrus
tip tip
B, 'S
PORT4~7 X INPUT VALID %
tcs tcs
° TN\ /"
_\ 1"‘
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5. OUTLINE DRAWINGS

[)lF’le-P-G()U
Unit: mm
24 13 §
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Note: Each lead pitch is 2.54mm. All leads are located within 0.25mm of their true longitudinal
position with respect to No.1 and No.24 leads.
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