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TOSHIBA MOS Digital Integrated Circuit

INTEGRATED CIRCUIT Tip

R=E

TECHNICAL DATA

Silicon Monolithic

N-channel Silicon Gate Depletion Load

DESCRIPTION

TMP4399C is a single-chip microcomputer for evaluation, provided with

the general purpose 16K EPROM (TMM323D) inserting socket, being capable of

developing and checking hardware and software of TLCS-43 Application System

by use of the EPROM.

TMP4399C is equipped with a 24-pin socket which may direct’ly mount the

general purpose 16K EPROM (TMM323D) on the surface of the package.

fore, when the fixed program written in the general purpose 16K EPROM is

mounted on the package, TMP4399C becomes pin-compatible with TMP4315BP/

There-

TMP4320AP as the end product which the program has been written in the mask

ROM. The former operates the same as the latter.

TMP4399C can be used within the range of a microcomputer for evaluat-

ing the TLCS-43 system as well as for mounting an equipment made on an ex-

perimental basis.

PIN CONNECTIONS

TEsT 2 A rzz vop

oo 2 541 [11N1g

FEATURES o) 3 120 [ 1N3,
1Nog e 139 [1IN1

o General purpose 16K EPROM TMM323D N0y s 138 MiNig
(equivalent to INTEL2716) can be used. 0T0q [6 187 M 1N2g
oto, 7 186 [ INZ

o Compatible with TLCS-43 single-chip orog s :ss[]lsz
microcomputer family TMP4315BP/ otog ]9 134 [J1nzg
4320AP in pin. 0T 10 O1 a7 vy 2a OB [J 1030
oty i Oz 46 as 25 Opz [J101)

o Compatible with TLCS-43 Series in oTig [hz O3 a5 A9 22 0:31 101,
software. oT1g 13 Q¢ a4 Vpp 21 OJSO 1015
: o129 1 Os a3 __§_~2_.829 [ 1000
o ROM 2KWx 8 BIT RAM 128W x 4 BIT orzy s O6 42 a10 19 O 28[]100;
27 [ 100
o Can be operated by +5V single power Z:‘Zi Ei: 8; i;??g’?fd}l%_g% glooz
supply. Voltage marginis +10% equal orso 18 Qs 1o, Ds 16 O 25 [JXour

to that of mass-produced products. ors; e Qwo mi Ds 15 2¢ [ X1y
o013z CJzo Qu1 1@ Dy 14 QO 23[]RsT

o Operating temperature range is =10 GND Ez_l_,rOm aND Dy 18 Q22 [ INT

70°C equal to that of mass-produced products. (Note) O mark: Socket for

TMM323D
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PRECAUTIONS FOR USING TMP4399C
1. Precautions for using OT3 Output Port

The output port and input/output port of TLCS-43 are composed as
shown in the following figures.

(OUTPUT PORT)

A\

(INPUT/OUTPUT PORT)

TLCS-43

r BUFFER/DRIVER I

TLOS-43

LATCH I GATE —| I LATCH, DRIVER ]

INTERNAL BUS INTERNAL BUS

Therefore, when the circuit which clamps the output voltage level
is connected directly to the outside of terminal, if the output data is
referred to by the program, for the output port such data can be normally
read, but for the input/output port erroneous data may be read unless
the voltage level can be ensured as an input signal By the clamp circuit.
For the purpose of reading correct data, it is necessary to separate

the terminal from the clamp circuit by the buffer circuit.

The output port 0T3 of TMP4399C serves as an input/output port owing
to the configuration of the chip. In case of the system using TMP4315BP
or TMP4320AP, therefore, if the output data of OT3 Port must be referred
to by the program, care should be taken that the circuit which clamps
the output level may not be connected directly to OT3 Port at the stage of
development where TMP4399C is used.
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SRS  TECHNICAL DATA

(ACTUAL APPLICATION CIRCUIT) ( BUFFER CIRCUIT )
VOLTAGE LEVEL VOLTAGE LEVEL
CLAMP CIRCUIT CLAMP CIRCUIT

0

TMP4315BP
TMP43R20AP
0T3

BUFFER CIRCUIT
()

TMP4399C

2. Precautions for using large output current

In case of TMP4399C, each terminal of the output port OT1 and OT2
may sink large output current IOL =20mA TYP. (VOL =2V) when there ports

sink large output current, a part of the DC electrical characteristics
is changed. Attention should be paid to the main characteristics that

the high input voltage of Vyy; and the low output voltage of Vq, at

every terminal to be applied will become the valurs shown as follows:

Vigy MIN. & 2.3 v 2.4V

Vor, MAX. & 0.5 n 0.6V (Ig; = 1.6mA.)

The maximum rating of large output current is 30 mA.
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fu-l?il)a

R TECHNICAL DATA
ELECTRICAL CHARACTERISTICS
MAXIMUM RATINGS
Symbol CHARACTERISTICS RATING UNIT
VDD Supply Voltage -0.5 v 7 v
VIN Input Voltage -0.5 v 7 v
VOUT1 | Output Voltage (excépting open drain terminal) -0.5 v 7 v
VOUT2 | Output Voltage(Open drain terminal) -0.5 v 10 v
IQUT1 | Output Current(Excepting OT1, OT2) 4 mA
10UT2 | Output Current (OT1, 0T2) 30 mA
Tstg | Storage Temperature =55~ 125 °C
Topr Operating Temperature -10 ~ 70 °C
Tsld | Soldering Temperature 260(10 sec.)| °C

Py Power Consumption (Ta =70°C) 1 W
D.C. ELECTRICAL CHARACTERISTICS (VDD =5V +10%, Topr =-10 ~ 70°C)
Symbol CHARACTERISTICS TEST CONDITION MIN.| TYP. | MAX. | UNIT
VIHI | Input HighV. (excepting INT,XIN) - 2.2 | - |Vbp | V
VIH2 | Input High Voltage (INT) - 3.5 | - |VDD v
ViL Input Low Voltage - 0 - 0. )\
VcH Clock Input High Voltage (XIN) - 3.8 | - VDD v
VCL Clock Input Low Voltage (XIN) - 0 - 0.6 v
I1N Input Current(excepting RST, INT)| VIN = VDD - - 20 | pA
I1L2 | Input Low Current (RST, INT) Viy = 0.6V _ = [-0.1e| mA
110 Qutput Leak Current(0T0,0T1,0T2) | VOUT = VDD - - 20 | uA
Vol Output High Voltage (A0 vA10) Toy = -100uA 24 - _ v
VoL Output Low V. (excepting XOUT) IoL = 1.6 mA - - 0.4 v
IpD Supply Voltage - - 70 | 120 | mA
[Operation of Evaluator Chip] Refer to the paragraph entitled "Precautions
for Using Large Output Current".
Refer to timing charts (1) and (2).

A.C. ELECTRICAL CHARACTERISTICS (Vpp =5V + 10%, Topr =-10~ 70°C)
Symbol CHARACTERISTIC TEST CONDITION MIN.| TYP. | MAX. | UNIT
td0 Clock Cycle Time - 2 - 5 us
ts Input Setup Time - 0.9 - - us
tH Input Hold Time - 0.9 - - us
tD Output Delay Time R%iiﬁ?) 50k, 1TTL _ _ 1.8 | us
tINT | INT Low Level Width - 4 - - [Cycle
tRST | RST Low Level Width - 4 - - [Cycle
tCD Clock Output Delay Time CL = 50PF, 1TTL - - 0.4 | us
tAD Address Output Delay Time CL = 50PF, 1TTL - - 10.95]| us
t1s Instruction Input Setup Time - 0.4 - - us
t1g Instruction Input Hold Time — 0 - — us
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TMP4399C

(1

(2)

TIMING CHART

1 Machine Cycle (Machine Cycle)

toon MIN, =098
tpo1, MIN.=C9us

tgon MIN.=09Us
tpoL MIN, =09us

)’ RRV

tpo
| tepoL | teon
Basic (¢§ \ e a8y wov |
Clock $0) Rosv o8V \osV Ko.sv
L ts 2:!
ot / %ﬁw =) /
u .,
06V Q6V
sy
tp
Output o6V
taon
Basic 38V a8v
| 06V vV 6V
Clock (40) 08 i -
teoL
—~tgp — top b
Internal lazv x
Clock (CLK1) (BGV
taD

ROM Address Output]
(AgnALQ)

£ 22v
- Q6V

——t1s —it1m ~—t1s
Ir’lstruc— 2RV 2.2V
tion 06V [
Input
(DoD7)
(Note) Since internal clock (CLK]) is not output, it cannot be seen

from the outside.

97



86

EXTERNAL SHAPE OF PACKAGE NI
2476103 254X 11 = 2794103 Z
1206102 2544025 Unit: mm (r_v‘; g
% =
@& ©© A =
f — ) > 9
O -
| o O
o] O] | >
3‘13 ﬂ _ - ——H O] M| ® - R
e 0y ! #3109 > i
il g o) e =
\ y ) O B —
@@ BALE)(A) (BB (B (AL LALD)
&G &G E GO
1091401
133+01 306MAX,
1715+Q15
546106

J66EPdWL

254 X R0 = 508+03

—
1
'

10MAX,

R.54+03

T e WL L 5 5 N

VTTTVTYYTryyveysvyyy 'T

8,0MAX

2541025
Il ozs+005
046+0.1 | 1524025
102402 =




