TOSHIBA TMP80C48A/35A

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

TMP80C48AP/TMP80C48AP-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 basi¢ 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 I/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
1.36ps Instruction Cycle Time  —40°C to 85°C, 5V £10%
) TMP80C48AP-6/TMP80C35AP-6/TMP80C48AU-6
2.5us Instruction Cycle Time —40°C to 85°C, 5V £20%
. Software Upward Compatible with TMP8048AP/INTEL's 8048
. 1K X 8 masked ROM /64 X 8 RAM
. Low Power

10mA MAX. in Normal Operation (VCC =5V, fxrar,=6MHz)
10pA MAX. in Power Down Mode (Vgeo=5V, fxTar: 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)

o1~ 40 vec(+5V)

XTAL; 2 3900 Ty
XTAL2 03 38 1 Pyy
RESET (4 37 [ P2
SSO5s 36 f§ Pys
TNT 06 35 P2g
EA {7 34 1 Pyy
RD 08 33 1 Pig
PSEN |9 32 01 Pis
WR [ 10 310 P1a
ALE [ 11 30 [1 P13
DBg [ 12 29 1 Py2
DBy 13 28 (1 P11y
DB, [] 14 27 0 Pyo
DB3 [] 15 26 1 PS

DB4 [ 16 25 I PROG
DBs [ 17 24 1 P3
DBg [ 18 23 1 P2
DBy [} 19 22 1 Py
Vss [ 20 21 [0 P2o

Figure 2.1 DIP Pin Connections

3332313029282726252423

DBy [—TIT]34 220171 RESET
D85 1135 21{I1— NC
DBg 1136 20{IT 1 XTAL;
DBy C—I11q37 19[TT 1 XTAL
Vs [IT]38 18[I1T—1 To
P20 11039 171 Vcc
P21 C—I1] 40 16— Ty
P CIO M 1511 Pyy
P23 1142 14113 Py
PROG [—TT] 43 13{IT—1 Pys
NC 1] 44O 12303 NC
1

Figure 2.1 Micro Flat Package Pin Connections
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TOSHIBA TMP80C48A/35A

2.2 Pin Names And Pin Description
° 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)
L PROG (Output)
Output strobe for the TMP82C43P 1/0 expander.
] P19-P17 (Input/Output) Portl
8-bit quasi-bidirectional port (Internal Pullup=50KQ).

] Pog-Po7 (Input/Output) Port2

8-bit quasi-bidirectional port (Internal Pullup=50KQ).
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.

° DBy-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. TO
can be designated as a clock output using ENT0 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.

e 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)

MCUA48-37
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TOSHIBA TMPSOCABA/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).

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. Also used during the
power down mode.

e  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).

e  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)

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

Other side of crystal input.
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TOSHIBA TMP80C48A/35A

2.3 Block Diagram

DBg - DBy P1o-P17 P20 - P27
INT PORT 0 BUFFER | l PORT1BUFFEL| PORT 2 BUFFER
u)‘f7> )
oyTPuT ouTPUT ouTPUT MASK ROM
LATCH LATCH :{)
fxrad1s X N 1K x 8
j' E> rocas anca
INTERRUPT TIMER/
CIRCUIT COUNTER

{} NS NS
VIS i

o | [ | [
NS

RAM ADDRESS
PSW
INSTRUC- REGISTER
ACCUMULA- RAM
TOR LATCH TION
REGISTER/ 6 64 x 8
DECODER TIMER
FLAG
Fo F1 | CARRY

bl

ACCUMULATORQ\ CONDITIONAL
BITTEST JUMP CIRCUIT
To T4 IN
POWER )
SAVE | 55
XTAL,; XTAL, RESET INT EA SS ALE PSEN RD WR PROG
e - v a wvww w M~ o ow
©wv > [o B } v U w vi o < w w o
O~ o Do ww ~ wQ [e] - @ [alxe]
- Z xZ o w ox o« ) Z
<o - - Qu o - — S & < -
3=z w awn w a wn wv — a wn
P p— - - < g <{ S >
- w =z (U] T % wi
8] w - — 2 [}
v w < - [ o
o) -3 =z w < |G
o — Q
w [-'4
= o
4
W
Note1l: 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 also used for address output.

Figure 2.3 Block Diagram
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TOSHIBA TMP80C48A/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 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 Storeaintob
aeb Exchange a forb
. Connection
a 1 complement of a
a+b a plus b (Addition)
a-b a minus b (Subtraction)
a/\b Logical AND foraand b
avb Logical ORforaand b
avb Exclusive ORforaand b
a=b aisequaltob
a<>b aisnotequaltob
(a) BCD Converted value of accumulator
MCU48-40
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TOSHIBA TMP80C48A/35A

List of TLCS-48 Machine Instruction (1/4)

Object Code
= Assembler (1st) Fiag
s (2nd) Function Cycle
— Mnemonic R
(A)<(A)*(Rr)
]
c
)
-
w
>
-
<
o
©
3>
£
=]
w
v
<
RL A 11100111 E7 (A)<n+1> «(A)<n> ) 1
......................................................................... (R)SO> «(A)<T> . n=0~6
RLC A 11110111 F7 (A)<n+1> «(A)<n> I
(C)e«(AT>
........................................................................ (R)CO> «(C) 0
RR A 01110111 77 (A)<n> «(A)<n+1> n=0~6 . 1
......................................................................... (AT )0 e e
RRC A 01100111 | 67 |(A)<n> «(A)<n+1> 1 1
(C)ye(A)<0>
(R)<T> «(C) n=0~6
IN A, Pp 000010pp |08+p (A)<(Pp) P=1,2 2
o
A
(Pp) «(Pp)vi
ifiiiidii
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TOSHIBA TMP80CA48A/35A

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

= Assembler 1 Flag
b (2nd) Function Cycle
- Mnemonic R C,AC
Bin Hex
INS A , BUS {00001000 08 | (A)«<(BUS) 2

170
i
o
o
z
ot
=
=
2
-
>

......................................................................... (RiaTes Ciey T g
(A)<7:4> «0

ORLD Pp, A 100011pp
INC  Rr ] 0001irrr

(1) |INC err 0001000r
pec Re Y 11001rrr (Rr) «(Rr)-1 1
IMP a aH001060 |aH+4 |(PC)<10:0> «a 2

M

(DBF)

L ~{(PC)

(Rr) «(Rr)-1 r=0~7 2
aML if(Rr) #0then(PC)<7:0>«aML
......... else no operation .
Jc TR 11110110 | F6  |if(C)=1 then(PC)<7:0>eaML | 2
aML else no operation
B AR — T TE T " :i‘f'(“(':“)';b“'fiié'r‘{‘(‘ﬁ('f')"("')'i'[')'ii'—'éﬁi; ......................................... 5
FER O aML else no operation o]
v 9z a 11000110 | C6 |if(A)=0 then(PC)<7:0>caMl | 7 2
- aML eise no operation
ol T R T TE T sl F(RY0 Than (PCY<T O caml | 5
£ B aML else no operation
- R Goiioiis s TF TO%1 Then(PC)<T O CaRL 5
b= ST N aML ]! else mo operation e
o [JINTO a 00100110 26 if T0=0 then(PC)<7:0>«aML 2
hos aML else no operation
L siovoiie T gl Ai”f“"ﬁ;i”'fri'é'r'{(ﬁ(':")'ﬁf'digéﬁiﬁ ......................................... 5
aML else no operation
SRl disooiis T et ‘1"?'”T'i'=“(')"{Hé}i(ﬁf)f?}ﬁ%%ﬁﬂ ........................................ 5
........................................... aML else no operation
JFO a 10110110 | B6 |if FO=1 then(PC)<7:0><aML | 7™ 2
aML else no operation
gyl siitoiis T sl FFILA than (PCY<T oS AR | 5
aML | else no operation
JTF 0001011 16 if TF=1 then(PC)<7:0>«aML 2
aML else no operation
(1) == Register Instruction
MCU48-42
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TOSHIBA TMP80C48A/35A

List of TLCS-48 Machine Instruction (3/4)

Object Code
= Assembler (1st) Flag ‘
= (2nd) Function Cycle
- Mnemonic E C,AC
Bin Hex
JNI a 10000110 86 if INT =0 then(PC)<7:0>«aML 2
aML else no operation
@) T bintoois s ""i'f"'"('A')"('Bﬂ'i'"{'r'{é'ri ........................................................... 5
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
1> «(DBF)
3
RETR 10010011 93 | (SP)«(SP)-1 T3 2
(PC) «[(SP)JK11:0>
(PSW)<7:4> «[(SP)]<15:12>
CLR C 10010111 97 (C)«0 1
(4)

CPL F1 10110101 B5 (F1) «NOT(F1) i
MOV A, Rr 111lirrr (F8+r (A)<(Rr) 1

111100011 (A) «PRO[(PC)<11>-011-(A)]

(2) -+ Branch Instruction ~ (3) - Subroutine Instruction
(4) - Flag Instruction

MCuU48-43
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TOSHIBA TMP80CA48A/35A
List of TLCS-48 Machine Instruction (4/4)
Object Code
= Assembler (1st) Flag
ﬂ (2nd) Function Cycle
- Mnemonic R C,AC
Bin Hex
_ [mov AT 01000010 | 42 | (A) «(TR) 1
Q
<
3>
o
V]
o
£
—
DIS  TCNTI 00110101 35 Disable Timer/Counter Interrupt 1
L2 S— | 00000101 | 05 (Enable External Interrupt 1
IS I ...} 00010101 | 15 1D’
o [SEL__RBO .| 11000101 | €5 ((BS)& O i
= |SEL _RBL .| 11010101 | D& H(BS)& 1
b LA | 11100101 | E5 A(DBF) € O
o fSEL MBL | 11110101 | F8 i DBE) € e
ENTO CLK ... 01110101 | 75 |Enable Clock Output on To
HALT 00000001 01 Halt 1
(5) |nop 00000000 00 no operation 1
(5) === Other

MCuU48-44
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TOSHIBA TMP80C48A/35A
4. ELECTRICAL CHARACTERISTICS
4.1 Absolute Maximum Ratings
TMPB0C48AP/C35AP/C48AU
SYMBOL ITEM RATING
Vee Vcce Supply Voltage (with respect to GND (Vss) ) -0.5Vto +7V
VINA Input Voltage (Except EA) -0.5VtoVCC+0.5
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°Cto 150°C
Topr Operating Temperature —-40°C to 85°C

4.2 DC Characteristics

TMP80C48AP/C35AP/C48AU .
Topr = —40°Cto 85°C, Ve = + 5V * 10%, Vgs =0V, unless otherwise noted.

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

SYMBOL PARAMETER TEST CONDITIONS | MIN. | TYP. | MAX. | UNIT
R “os| — [ os | v
Vi AL T AL RSET) “05) ~ 06 v
VIH (et XTAL, R3aLs, RESET, PS) 2.2 — | Ve ] V
VIH1 AL STAL, RESET, BS) SOl — [ Ve | v
vou [t iese T oo | - [ | oms| v
VOL1 8,‘1’(‘){’;‘1‘7}3;_‘{,‘;’3393 IOL=1.2mA - — | 045 | v
VOH11 Qutput igh Voltage | IOH = - 1.6mA 24 | - - v
VOH12 &L;zg;:ghgpl\;? FI’;%?F?H) IOH = —400pA ch.g - ~ v
VOH21 Qutput High Voltage IOH = - 50pA 24 | - - v
vorz | et fikaoe on=mn Vg5 | =~ | = [
I P Leak Cpprent Vss= VINS Ve - - | t10| pa
LA I(%g‘u;tELse;T[; Current Vss = VINS Ve - - -50 BA
L2 I(r;?;"t:ll._(,e,aplfmc-x;;rsnt \;55 ZC0.45V§ VIN _ _ _500 uA
TR R A Tkl N N T
lect Vcc Supply gggrg?(!on x(cé\t z\éM Hz - - 10 A
ICCH1 Current HALTMode | yHi=/sc=02V 1 - | 25
icc2 Vce Supply QS&?}?!M }/XCTCAT 2\41 MHz ~ - 15 A
ICCH2 Current HALTMode | yit'Z0'5G™%2Y | — | — | a0

MCU48-45
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TOSHIBA TMP80C48A/35A

4.3 AC Charactristics

TMP8B0C48AP/C35AP/CA48AU .
Topr = —40°Cto 85°C, Vcc = + 5V + 10%, Vss = 0V, uniess otherwise noted.

Powered by | Cniner.com El ectronic-Library Service

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

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

toL 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

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

tce2 (PSEN) 6t - 200 350 - ns
Data Setup Time

t e 6.5t - 200 390 - ns

DW (WR)

Data Hold Time

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

tDR (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

trD2 (PSEN) 4t - 120 240 ns
Address Setup Time

taw (WR) 5t-150 300 - ns
Address Setup Time

taD1 (RD) 10t-170 730 ns
Address Setup Time

1, Pt 7t-17 -

AD2 (FSEN) t 0 460 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

tLAFCt (ﬁ, m) 3t-75 200 - ns
ALE to Control Time

tLAFc2 (PSEN) 1.5t-75 60 - ns
Control to ALE Time

tcar (RD, WR, PROG) t-es 25 - ns
Control to ALE Time

tcaz (PSEN) 4t-70 290 - ns

MCU48-46
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TOSHIBA TMP80C48A/35A

AC CHARACTRISTICS (CONTINUE .
Topr= -40°Cto85°C, Ve = +5V + 10%, Vsg = 0V, unless otherwise noted.

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

Port Control Setup Time

tcp (PROG) 1.5t-80 50 ns
Port Control Hold Time

t at - 260 1 -

PC (PROG) t 00 ns

Port 2 input Data Setup Time _

PR (PROG) 8.5t-120 650 ns
Port 2 Input Data Hold Time

tPF (PROG) 1.5t 0 140 ns
Port 2 Output Data Setup Time

t 6t - 290 -

DP (PROG) 250 ns

Port 2 Output Data Hold Time B

tpp (PROG) 1.5t-90 40 ns

tpp PROG Pulse Width 10.5t-250 700 - ns
Port 2 1/0 Data Setup Time

1 - -

PL (ALE) 4t - 200 160 ns
tip Port 2 1/0 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 ns

Note : 1. Control Output CL=80pF. BUS Output CL=150pF.

2. The f(t) assumes 50% duty cycle on XTALj and XTALsy.
The Max. Clock frequency is 11MHz. and the Min. Clock frequency is IMHz.

MCU48-47
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TOSHIBA TMP80C48A/35A
4.4 Absolute Maximum Ratings
TMP80CA8AP-6/TMP80C35AP-6/TMPB80C48AU-6
SYMBOL ITEM RATING
Vce Vce 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 Time 10 sec) 260°C
TstG Storage Temperature —-65°Cto 150°C
TopPr Operating Temperature —40°C to 85°C
4.5 DC Characteristics (1)

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

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

VIL Input Low Voltage -0.5 - 0.8 \

L ViH l(réscue:pl-:l)%rll.(:l,t;$§u, RESET, PS) 22 ~ Vee Y
VMU | ALy XTA L, RESET, 75) xVee | T | Ve |V
vot (c:izz;: FL’?:P\::,IE%?Pm oL =1.6mA B I el
voL1 g:';?;i}g:;_\;‘;;age IOL=1.2mA - — loas | v
VOH11 (OE‘;E‘;:: :':gg:f';:f_in) IOH = - 1.6mA 24 - - v
R on- - |V | - | - | v
VOH21 g‘:;f’:;:*;g;:zi')tage IOH = — 50pA 2.4 - - v
N e one a5 | - |~ | v
L '(;:"u%fz‘;f;_;;e"t VssSVINSVee | — | — | £10 | pa
1w oD Lok Current VssSVINSVee | — | — | -50 | pA

=
ER e I e
=
o[ guemiskCure R [ 0B | | | e
Icct Vcc Supply Egémllon }IXCTCAT z\(/i'M Hz B B 10 A
ICCH1 Current HALT Mode z:r:sgs-o.zv - - 25
MCUA48-48
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TOSHIBA

TMP80C48A/35A

4.6 DC Characteristics (Il)

TMP80C48AP-6/TMP80C35AP-6/TMP80C48AU-6 .
Topr = —40°C to 85°C, V¢ = + 5V £ 20%, Vss = 0V, unless otherwise noted

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

SYMBOL PARAMETER TEST CONDITIONS | MIN. TYP. MAX. UNIT
0.5 _ 0.5 v
VIL‘ Input Low Voltage -0. x Vee
input High Voltage 0.5
— - V \"
VIH (Except XTAL;, XTALy, RESET, PS) x Vee cc
Input High Voltage 0.7
 _ — \"/ v
ViH1 (XTAL1, XTAL,, RESET, PS) x Vce cc
Output Low Voltage
VOL 1I0L=1.6mA - - 0.45 \
(Except P19-P17, P20-P27)
Output Low Voltage
VOL1 I0L=1.2mA - - 0.45 \}
(P19-P17, P29-P27)
Output High Voltage Vce -
= - 400pA - - v
voH (Except P10-P17, P20-P27) 1oH 00w 0.8
Output High Voltage . Vee -
VOH22 IOH = - 25pA - - \"
(P10-P17, P20-P27) r 0.8
Input Leak Current < <
TNT, S SVIN=V - - 11 A
ILI (T+, INT, EA, PS) Vss= VIN cc 0 n
Input Leak Current - -V
e RECFF =VIN=V, - - A
ILH (5S, RESET) Vss=VIN=Vec 0.1 B
(L2 Input Leak Current Vss + 0.45V=VIN _ _ -Vce A
(P10-P17, P20-P27) = Vcc 0.01
=
ILO Otftpu't Leak Current(B'U'S, To) Vss + 0.45V=VIN _ _ +10 A
(High impedance condition) =Vcc
Normal Vee=5V, _ _
Icc Vcc Supply operation fxTaL =6MHz 10 mA
Current VIH=Vcc-0.2V _ _
ICCH1 HALT Mode VIL=0.2V 25
MCU48-49




TOSHIBA

TMP80C48A/35A

4.7 AC Charactristics

TMP80C48AP-6/TMP80C35AP-6/TMP8QC4BAU-6 .
Topr = —40°Cto 85°C, Ve = + 5V £20%, Vsg =0V, unless otherwise noted.

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

6MHz
SYMBOL PARAMETER TEST CONDITION f(t) UNIT
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

ta Address Hold Time (ALE) CL=20pF t-40 120 - ns
Control Pulse Width

tca (RD, WR) 7.5t-200{ 1050 ns
Control Pulse Width

tcc2 (PSEN) 6t -200 800 - ns
Data Setup Time

tow (WR) 6.5t - 200 880 ns
Data Hold Time

iy = - 2 -

twp (WR) CL=20pF t-50 120 ns
Data Hold Time

iDR (RD, PSEN) CL=20pF 1.5t-30 0 220 ns

trpy | D2t@InputRead Time 5.5t-120] - 800 ns

(RD)

Data Input Read Time

trD2 (PSEN) 4t~ 120 550 ns
Address Setup Time

taw (WR) 5t-150 680 ns

tap; | AddressSetup Time w0t-170 | - 1500 ns

(RD)

Address Setup Time

tAD2 (PSEN) 7t-170 1000 ns
Address Float Time

tAFC1 (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 (ﬁ, W—R‘) 3t-75 420 - ns
ALE to Control Time

tLarc2 (PSEN) 1.5t-75 175 - ns
Control to ALE Time

tcai (RD, WR, PROG) t-65 100 - ns
Control to ALE Time

tca2 (PSEN) 4t-70 590 - ns
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AC Charactristics (Continue) .
Topr = —40°Ct0 85°C, Vcc = + 5V £20%, Vss =0V, unless otherwise noted.

6MHz
SYMBOL PARAMETER TEST CONDITION f(t) UNIT
MIN. { MAX.

Port Control Setup Time _

tcp (PROG) 1.5t-80 170 ns
Port Control Hold Time

tec (PROG) 4t - 260 400 ns
Port 2 Input Data Setup Time _ _

PR (PROG) 8.5t-120 1290 ns
Port 2 Input Data Hold Time

tpr (PROG) 1.5t 0 250 ns
Port 2 Output Data Setup _ _

top Time (PROG) 6t - 290 710 ns
Port 2 Output Data Hold Time B

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 1/0 Data Hold Time

tLp (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

Note : 1. Control Output CL=80pF. BUS Output CL=150pF.

2. The f(t) assumes 50% duty cycle on XTAL; and XTALs.
The Max. Clock frequency is 6MHz. and the Min. Clock frequency is 1IMHz.
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4.8 Timing Waveform

A. Instruction Fetch from External Program Memory

<—tLL—>(——>

tcy

tLaFc2 < tca2 >

ALE \\ / \

PSEN

tAL

DBor ///////////7/// /N

JNSTRUC"ION

tAD2

B. Read from External Data Memory

tLAFCY tcar— -
ALE

tAFC

DBg.7 /////////////%g ADDRESS><
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C.  Write into External Data Memory

ALE

tLAFCH tcar»

NS

DBo.7

3 tcct *

D. Timing of port 2 during Expander Instruction Execution

~— tpw >| |<— twbp

//////)Touw Dmm:

PORT 1,2

|<— tev -| tcar —

PORT 1, 2 DATA XNEW PORT 1, 2
|

DATA

PORT 20-23 POIgFA%g:23 X

| teo

PORT 20-23 PO!S’A%%-B X

PROG

teL
tLp |
6 X PORT
Fet ><\ POT;I'A$%23 ?( CONTROL XOUT PUT DATA
I*— tpp =4
|
PCH PORT 20-23 PORT NPT
DATA CONTROL DATA
tcp tpc tor—+
‘<— tpr —>
' tep v

=
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4.9 Stand-By Function
4.9.1 Power Down Mode (l) ... 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 Vg 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/C48AU

TMP80C48AP-6/C35AP-6/CA8AU-6 :Topr= —40~85TC, Vgg=0V
SYMBOL PARAMETER - TEST CONDITION MIN. TYP. MAX. UNIT
VSB1 Standby Voltage (1) 20 - 6.0 \

Vec =5V, VIH=Vcc

ISB1 Standby Current (1) ~0.2V, VIL=0.2V — 0.5 10 HA
(2) ACCharacteristics
TMP80CA48AP/C35AP/C48AU : Vee= +5VE10%, Veg=0V
TMP80C48AP-6/C35AP-6/C48AU-6 Vo= +5V120%, Vsg=0V
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
tPSHR Power Save Hold Time (RESET) 10 - — ns
tpssr Power Save Setup Time (RESET) 10 — - ms
tvH Vcc Hold Time (PS) 5 — - us
tys Vcc Setup Time (PS) 5 - — us

Note : tcy =2.5ps (fxTaL =6MHz)
(3) Timing Waveform

Vce
\—SS—;
> < tvs

RESET [~ twe

£C /|
)

PS
Y= f =
3
—_— ~<— tpsHR tpssr
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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 Vgc in this mode is 3V.

PS terminal is set to high level to resume oscillation after Vg 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 (II).

(1) DCCharacteristics ]
TMP80C48AP/C35AP/CA8AU

TMP80C48AP-6/C35AP-6/C48AU-6 :Topr= -40t0 85T, Vg5 =0V
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
VSB2 Standby Voltaagen (2) 3.0 — 6.0 \")

Vcc =5V, VIH=V¢c

ISB2 Standby Current (2) —0.2V, VIL=0.2V - -0,5 10 HA
(2) AC Characteristics

TMP80C48AP/C35AP/C48AU : Vec= +5V*10%, Vss=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 (55) 10 - - ps

tpssr Power Save Setup Time (55) 10 - — ms
tvH Vcc Hold Time (PS) 5 - - ns
tvs Vce Setup Time (PS) 5 - — ps

Note : tcy =2.5ps (fxTAL =6MHz)
(3) Timing Waveform

Vce r {

_ | tvH
SS

£( A
3

PS F\_ . i
>
—> =< tpsHs tpsss
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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) Entryto HALT MODE

On the execution of HALT INSTRUCTION, TMPS80C48A/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. TMP80C48A/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/TMPS80C35A

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/TMP80C35A
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 . Vee=5+10%
TMP80C48AP-6/C35AP-6/C48AU-6 : Vgo=51+20%
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4.9.4 Pin Status In Power Down Mode (1) (II)

PIN NAME STATUS
DBo~DBy
Pro~Pry Inputdrsabled
P20~P27
To High Impedance, input disable
T4 Inputdisable
XTAL, High Impedance
XTALz Output “High” level
RESET, SS input disabled when oscillator is stopped. Pull-up transistors turn off.
INT, EA Input disabled when oscillator is stopped.
;R’E(‘)é\,l%s%E High Impedance

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.
Tq Input disable
XTAL¢, XTAL2 Continue oscillation
RESET, INT Input enabled
SS, EA Input disabled
?&)—G@ﬁﬁ Output “High"” level
ALE Output “Low” Level
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5. OSCILLATOR

QUARTZ CRYSTAL
f=1MHzto 4MHz  :C1=C2 =30pF = XTALy
f=4MHzto 11MHz  : C1=C2 = 20pF < T l 2
(=]
CERAMIC RESONATOR ‘I’ 3
f= 1MHz to 3MHz : C1=C2 = 100pF 2 L XTAL;
f=3MHzto 11MHz  :C1=C2= 30PF ;
7
6. TYPICAL CHARACTERISTICS
Vce =5V, Ta =25°C, uniess otherwise noted.
Vce loL
(V) (mA)
40
6
30 —
5
P 20 2
4 4 /
P 10
3 ,/
5 10 15 fxtaL (MHz) 0 1 2 3 4 5 Vout (V)
Vee-fmax. TYPICAL CURVE Vout-loL TYPICAL CURVE
lcc 1 2 3 4 5 VYourV)
(mA)
10 -50 //
. -100 /,
P - ]
s s 150 |—=
// 200
loH
5 10 15 fxraL{MHz2) (uA)
fxTar-lcc TYPICAL CURVE Vout-lon TYPICAL CURVE
(PORT 1,2)
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tReSET
(ms) 1. 2 3 a4 5 VourV)
100
60 - -5
v V
30 /‘ /
20 - -10 //
10 = 15 A
6 . I
3 - : .
> 20
0.01 0.02 0.03 0.06 0.1 0.2 0.3
CResET loH
(uF) (mA)
CreseT-treseT TYPICAL CURVE VouT-lon TYPICAL CURVE

(DB, CONTROL)

7. OUTLINE DRAWING

7.1  Outline Drawing For TMP80C48AP/-6, TMIPB0OC35AP/-6
(DIP : Dual Inline Package)

DIP40-P-600
Unit : mm
o
40 21 5
ot I s e S e O e o e s Y e O o I e Y o e O o W o W W ot o M o S o | o

13.420.2

e e g e e g g e

i ] 50.7+0.2 |

1.22TYP

0.51MIN|{3.520.2

=

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 10.25mm from their theoritical
positions with respect to No. 1 and No. 40 leads.
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7.2 Outline Drawing For TMP80C48AU/-6
(Micro Flat Package)

QFP44-P-1010A

Unit: mm
13.8+0.3

i 10.020.2

10.0+0.2
13.840.3

é
2.7+0.2
|

3.05MAX

]

+0.1
015 ~gl0s

|e—>
0.8%0.2

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.
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