TOSHIBA TMP47C210A/410A/991

CMOS 4-BIT MICROCONTROLLER

TMP47C210AN, TMP47C410AN
TMP47C210AF, TMP47C410AF

The 47C210A/410A have high breakdown voltage outputs based on the TLCS-47 CMOS series.

PART No. ROM RAM PACKAGE PIGGYBACK

TMP47C210AN R . SDIP42 TMP47C991E
-------------- 2048 x 8-bit 128x4-bit  [~m-oTmmsssegemoe—e oo
TMP47C210AF QFP44 TMP47C991G

TMP47C410AN . SDIP42 TMP47C991E
--------------- 4096 x 8-bit 256 x4-bit  pF---s-----meqeme oo
TMPA47C410AF QFP44 TMP47C991G

FEATURES
#4-bitsingle chip microcomputer SDIP4a2
@ instruction execution time: 1.9ps (at4.2 MHz)
€90 basicinstructions P
#Tablelook-up instructions /
#5-bit to 8-bit data conversion instruction - el

®Subroutine nesting: 15 1levels max. 5\5‘{'(\..\ et
# 6interruptsources (External: 2, Internal: 4) wﬂ TMP47C210AN
All sources have independent latches each, and multiple TMP47C410AN
interrupt control is available.
# 1/O port (36 pins)
s Input 2 ports 5 pins
e QOutput 5 ports 20 pins
e /O 3 ports 11 pins e .
*interval Timer T\
+ Two 12-bit Timer/Counters %”@@
Timer, event counter, and pulse width measurement mode TMP47C210AF
. . . TMP47C410AF
# Serial Interface with 4-bit buffer
External/internal clock, and leading/trailing edge mode SDica2
¢ High breakdown voltage outputs
VET direct drive capability (max. 42V x 20bits)
+ Hold function
Battery/Capacitor back-up
# Real Time Emulator . BM4721A

QFPaa

TMP47C991E

QFcaa

TMP47C991G

240290
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TOSHIBA

TMP47C210A/410A/991

PIN ASSIGNMENT (TOP VIEW)

(1) SDiP42
pag =[] \/ a2 [] =— voo
par =-—{] 2 a1 [J = Rr975CK)
pay =-—(3 40 [J == Rr91(50)
pay <[] a 39 {) = R90(SI)
pso =— (s 38 [) == RBI(TN)
ps1 = (l6 37 [] - Rr82(NTT)
ps2 -—[]7 36 [] - R8I (12)
ps3 <— (|8 35 [} - R80(NT2)
P60 <«— 09 34 [} <« HOLD (KEO)
P61 ~— (] 10 33 {J ~—— RESET
P62 =[] 11 32 {J— xouTt
pe3 <[ 12 zli‘—xm
rR70 <> (] 13 30 [J -— TEST
r71 > {]1a 29 ) -— k03
r7o == (115 26 [] -— ko2
273 == (] 16 27 ) -— ko
pig ~— (17 26 [} =— Koo
p11 <~— (] 18 25 J—> p23
pi2 =— (119 26 ] = r22
P13 =1 20 23— r2
vss —= (] 21 22— r20

BLOCK DIAGRAM

FOI"J == Rr80 (INT2)

= HOLD (KEQ)

FLJ = Rr81 (T2

T = XN
[T -- KO3
I -— K01

(2) QFPa4

~

b3

}

33
R83(T1) = CCIIJ34
RYO(S 1) == T35
R9I(SO) ~— IIJ36
R92(SCK) == CTTJ37
NC 1138
vop — 1439
pag ~—[IIj40
pa1  ~—CIT4
pa)  ~— XX A2
pa3  -—[_II]A3
psg ~—C1T]a4

w T
% O3 —Reser

w
~
w

8 AT — xouT
& [ TEST
N o~ K02
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21
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K00
P23
P22
P21
P20
N.C.
Vv§s
P13
P12
AR}
P10

T -—
pr— —
= —
o —
) —

PS1 T~
P52 —CTgw~
pS3 ~—LI0Ow
ppo =TI
P6Y IV
pe2 ~—I]”

P63 =IO~
R7Q== (I ®

R7) = I

R72~=[Il]o
R73 =10~

vDD ]

Power Supply { ves -

1

i) g

1

U

r~a
(
C ] z } $ [G RAM address buffer {RAM)
[ STACK  [spw
L— Tafrez | oc Program
Hold input HOLD —f Hold controlier £IR EIF Memory
WKEO i ROM)
(Sense input) (KEO) {
Resetinput  RESET —1—> System controller tnterrupt controller Data table
Test pin TEST ——> + 4 * *
Timing Generator
0s¢ connecting [XIN —F* Interval 12-bit a-bit
pins {xOUT*'— Clock Generator Timer Timer/Counter Senal
{2¢ch) Interface iR
—
N
(
7o)
1L R
w73 RB3 (1) %92 5CK) P63 PS3 P&l P23 P13 KO3
| RB2 (INT1) R (5O § § § 1 \ 3
00 R81(T2) RAD(S1y PEO PSO PAD P20 P10 KOO
RBO (iNT2)
i port 17O TrCinput O port High breakdown nput port
port (nterrupt input (Serial port) voltage output port
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TOSHIBA TMP47C210A/410A/991

PIN FUNCTION

PIN NAME InputOutput FUNCTIONS
KO3 - K00 Input 4-bitinput port
P13 - P10 o 4-bit output port with tatch (High breakdown voltage outputs) .
tput . . . . . .
p23 20 utpy 8-bit data are output by the 5-bit to 8-bit data conversion instruction [OUTB @HL] .
Pa3 - P40
PS3 - P50 Output 4-bit output port with latch (High breakdown voltage outputs)
P63 - P60
4-bit /O port with latch.
R73 - R70 o When using as input port, the latch must be set to” 1"
R83(T1) 4-bit I/0 port with latch. Timer/Counter 1 external input
R82 (INTT) When used as input port, External interrupt 1 input
......... . R /0 (Input) external interrupt input pin, or P e
R81(T2) Timer/Counter external input pin, Timer/Counter 2 external input
R80 (INT2) the latch must be set to” 1", External interrupt 2 input
R92 (SCK) VO (10) 3-bit O port with latch. Serial clock /O
R31(SO) 1O (Output) When used as input port or serial Serial data output
R90 (SI) 1/O (Input) port, the latch must be set to”1 Serial data input
XIN Input Resonator connecting pins.
XOUT Output ' For inputting external clock, XIN is used and XOUT is opened.
RESET Input Reset signal input
HOLD (KEOD) Input (Input) Hold request/release signal input Sense input
TEST Input Test pin for out-going test, Be opened or fixed to low lovel.
Voo +5V
P Power supply
VsS
260190
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TOSHIBA

TMP47C210A/410A/991

OPERATIONAL DESCRIPTION

The 47C210A/410A are the chip with high breakdown voltage outputs for the TLCS-47 CMOS series. As the
function and instruction are equivalent to 47C200A/400A except the high breakdown voltage outputs, the

technical data sheets for the 47C200A/400A shall also be referred to.

1. /O PORTS

The 47C210A/410A have I/O ports (36p|ns) each as follows :

1 KO ;
2 P1, P2

3 P4, PS5, P6 ;
4: R7 H
5. R8 :

‘

61 R9 .
7; KE :

4-bitinput

4-bit output (High breakdown voltage output)
4-bit output (High breakdown voltage output)

4-bitinput/output
4-bitinput/output (Shared by
timen/counter input)

3-bit input/output (Shared by
1-bit sense input (Shared by h

external intterruptinput and

serial part)
old request/release signal input)

This section describes ports of 2, '3> which are changed from the 47C200A/400A.
Table 1-1lists the port address assignments and the I/O instructions that can access the ports.

1.1  Ports P1/P2 and Ports P4/P5/P6

These are 4-bit high breakdown voltage output ports with latch capable of directly driving vacuum
fluorescent tubes (VFT). The latch data are read when an input instruction is executed. During reset, the

latch isinitialized to “0".

8-bit data can be output through ports P1 and P2 by using the 5-bit to 8-bit data conversion instruction;

therefore, these ports can also be effectively utilized as segment output pins.

Ports P4, PS5 and P6 can be set and cleared in 1-bit units using the L-register indirect addressing bit

manipulation instruction; therefore, these ports can also be effectively utilized as digit output pins.
Figure 1-2 shows an example of driving a vacuum fluorescent tube 8-segment x 12-digit display.

Port P* (Port address OPQ* /IPO*)

3 2 1 0
o [ oo | oo [ p0 |
« 1.2, 4,5 6

IN/TEST/TESTP/SET/CLR

input Data
Qutput ‘»-———LATCH
Data

Figure 1-1. Ports P1, P2, P4, PS5,

P1
P2

PIN P4
PS5
P6

N Output Segment

] VFT

‘_—“ﬁ/ 8-segment x 12-digit display

Oultput Digit

47C210A/410A

P& Figure

1-2. Example of driving VFT

260130
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TOSHIBA TMP47C210A/410A/991
ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS (Vgs = 0V)
PARAMETER SYMBOL PINS RATING UNIT
Supply Voltage Voo 05to7 v
input Voltage Vin -0.5toVpp+0.5 v
Vout1 | Exceptsink open drain pin -0.5toVpp+0.5
Output Voltage Voutz |Sink opendrainpin -05to 10 Y
Vours | Source open drain pin -35toVpp+0.5
louTi PortsP1, P2 - 2
Output Current (Per 1 pin) lout? Ports P4, PS, P6 - 25 mA
louTs Ports R7, R8, R9 35
Output Current (Total) Zloyt2 Ports P4, PS, P6 - 100 mA
Power Dissipation PD 600 mwW
Soldering Temperature (time} T4 260 (10sec) °C
Storage Temperature Tsig -55t0 125 °C
Operating Temperature Tope -30t070 °C
RECOMMENDED OPERATING CONDITIONS (Vss =0V, Topr=-30to 70°C)
PARAMETER SYMBOL PINS CONDITIONS Min. Max. UNIT
Supply Voltage Voo in the Normal mode 4.5 60 v
in the Hold mode 2.0
Vi Except Hysteresis input Vppx0.7
Vop 2 4.5V
input High Voltage Vi Hysteresis Input Vpp x0.75 Voo \
Vins Vpp <4.5V Vpp x0.9
Vi Except Hysteresis Input Vppx 0.3
VppZ 4.5V
Input Low Voitage Vi Hysteresis Input 0 Vpop x 0.25 4
Vis Vpp <4.5V Vpox 0.1
Clock Frequency fe 0.4 4.2 MHz

Note. Input Voltage Viy3, Vi3 :in the HOLD mode

260190
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TOSHIBA TMP47C210A/410A/991

D.C. CHARACTERISTICS (Vss =0V, Vpp=4.5t06.0V, Topr= - 3010 70°C)
PARAMETER SYMBOL PINS CONDITIONS Min. | Typ. Max. UNIT
Hysteresis Voltage Vs Hysteresis Input - 0.7 - v
LN Port KO, TEST, RESET, HOLD Vpp = 5.5V,
Input Current - - +2 HA
lin2 Port R (open drain) Vin=5.5V/0V
Rini Port KO with pull-up/pull-down 30 70 150
Input Resistance KQ
Rinz RESET 100 220 450
Output Leakage Lo Port R (opendrain) Vpp = 5.5V, Vguyr =5.5V - - 2
pA
Current lLo2 Port P (opendrain) Vppo = 5.5V, Voyr = - 32V - - -2
Vouz PortsP1, P2 Vop=4.5V, lon=-1.6mA | 2.4 - -
Output High Voltage Y
Vo3 Ports P4, PS, P6 Vpp =4.5V, oy = - 10mA 24 - -
Qutput Low Voltage Vo Ports R7, R8, R9 Vpp=4.5V, lg = 1.6mA — — 0.4 v
Supply Current
oo Vpp = 5.5V, fc=4MHz - 3 6 mA
(in the Normal mode)
Supply Current
e Vpo = 5.5V - 0.5 10 uA
(in the HOLD mode)

Note 1.Typ.values show those at Top, =25°C, Vpp =5V.

Note 2. Input Current iy : The current through resistor is not included, when the pull-up/pull-
down resistor is contained.

Note 3. Supply Current : Viy=5.3V/0.2V
The KO port isopened when the pull-up/pull-down resistor is contained.
The voltage applied to the R port within the valid Vi, or Vin.

260190
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TOSHIBA TMP47C210A/410A/991

A.C. CHARACTERISTICS (Vss =0V, Vpp =4.510 6.0V, Topr = — 30 to 70°C)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max. | UNIT
Instruction Cycie Time tey 1.9 - 20 us
High Level Clock Pulse Width twen

For External Clock Operation 80 - - ns
Low Level Clock Pulse Width twet
Shift data Hold Time Lspu 0.5ty - 300 - - ns

Note. Shiftdata Hold Time :

External circuit for SCK pin and SO pin Serial port {complation of transmission)
vDD
5CK 1.5V
10K €2
tson

L o XXX A

{ RECOMMENDED OSCILLATING CONDITIONS J (Vss =0V, Vpp =4.5106.0V, Topr = —30to 70°C)

(1) 4MHz XIN XOouT
Ceramic Resonator
CSA4.00MG (MURATA)  Cxn = CxouT = 30pF s
KBR-4.00MS (KYOCERA) Cxin = CxouT = 30pF 0
Cxin Cxout
Crystal Oscillator ;;; ;];
204B-6F 4.0000 Cxin = CxouT = 20pF
(TOYOCOM)
(2) 400KHz XIN XOuT
Ceramic Resonator
CSBA00B (MURATA) Cxin = CxouT = 220pF, RxouT = 6.8KQ
KBR-400B (KYOCERA)  Cxin=Cxout = 100pF, Rxoyt = 10KQ 400KHz =Rxout
Cxin Cxout

S A

260190
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TOSHIBA TMP47C210A/410A/991

TYPICAL CHARACTERISTICS

R—-Ta K0 port R~-"Ta RIESET pin
R R
(KD v, =55V (KD v,y =55V
100 /, 400
— e 300 =
I
50 200
-
100
0 Ta 0 Ta
— 40 0 40 80 (°C) —40 3} 40 80 (°C)
IoH — VOH P4, P5,P6 port Ion—Vou Pt, P2 porl
lon lons
(mA) Von=4.5V Vpn=4.5V
m Ta=25°C (mA) Ta=25°C
—-40 -8
-
~30 -6 I~
\
—-20 \ —4
— 10 \\ -2
0 \ Voii 0 Vou
2 4 6 (V) 2 4 6 (V)
IoL-VoL R port
lot. -
(mA)}] Voo =4.5V
Ta=25°C
8 4
6 //
s //
2 A
[ Vol
0.4 0.8 1.2(V)
l Inn=Vbn 1 Inp—fe
Db nn
A pq = 250 A Von=5.5V
(m T'a=25°C mA) e
4 4
3 3
fe=4M1lz
. 3 . ) //
1 1 Z
fe = 400K117 L]
0 —r Vi 0 fc
3 5 7 (V) 0.1 0.4 1 4 10 (Mliz)
260190
5-53

This Material Copyrighted By Its Respective Manufacturer



TOSHIBA TMP47C210A/410A/991

INPUT/OUTPUT/CIRCUITRY

(1) Control pins
The input/output circuitries of the 47C210A/410A control pins are similar to those of the
47C200A/400A.

(2) /O ports
The input/output circuitries of the 47C210A/410A /O ports are shown below, any one of the
circuitries can be chosen by a code (HA, HB, HC) as a mask option.

PORT 1710 INPUT/QUTPUT CIRCUITRY and CODE REMARKS
HA HB HC
Pull-up/pull-down
VoD R resistor
KO input R Rin
:] M D Rin Rin = 70KQ (typ.)
R
R = 1KQ (typ.)
P Source opendrain
P2 Voo Initial “Hi-Z"
P4 | Qutput >0 i
p5 > High breakdown
Pé& Voltage
Sink open drain
R7 o = I R Initial "Hi-Z"
! R = 1KQ{typ.)
< _ yP
Sink open drain
R8 DC I Initial “Hi-Z"
/ nitia i-
RS o R
@ Hysteresis input
R = 1KQ (typ.)
260190
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TOSHIBA TMP47C210A/410A/991

CMOS 4-BIT MICROCONTROLLER

TMP47C991E
TMP47C991G

The 47C991, which is equipped with an EPROM as program memory, is a piggyback type evaluator chip used

for development and operational confirmation of the 47C210A/410A application systems (programs).
The 47C991 is pin compatible with the 47C210A/410A which are mask-programed ROM devices.
The 47C991 is also used for evaluator of 47C212A/412A.

pa NS
[t
PIN ASSIGNMENT (TOP VIEW) lé EE%; e
ssslgligzisss
oFcas szslfazisss
spica2 Aananangann
33732 31 30 29 28 27 26 25 24 23
pag <« U 42 j-—vpD
pat =g 2 (v vec a1 <> r92 BEX)
Pa2 <—4 3 vee vee 0 <> R91 (50) RE3 (11 =34 2200
pay ~—(] 4 @D 3 [ > R90 (s1) R9o(51):35 VoLVYOGO 21Fe23
pso <—( S A7 VCC (6) 38 P> rea(11) 50 MBI ulBSETe@s
ps1 =—(] 6 (3)as  as @s) 37 P> re2{NTD) R91 (SO) 36 e @ <= <« @ w2032
ps2 -—( 7 a5 a9 36 [J <> Rg1(T2) R92 (3CRY 37 1) @ 13 19 3r21
PS3 s () @D 35 P> rgo INT2) NCEP8 oo G © nc 18R
P60 ‘90 (6)aa A @3) ig 34—;%#&0) Voo B9 o &y 8 ono 17EINC
6 O ~RESE
P62 1 AJ OE @ 32 B—» xouT PAQ A0 o ® i 2 16FDvss
pe3 -—( 12 AZ A10 Q 31 De—xiN pa Al 44, D v amne@n 15£IP13
rR70 <> 13 m 3 @ 30 0 -—TEST pa2C a2 4, @ 44 addaaa? ®@ 0 93P
R71 =[] 14 29 J=—k03 Pa3Ca3 D OICE) 133en
r72 ==Qrs (020 7 (9 3 Hheyo G @ P -
P50 {04 2 0
rR73 <=0 16 (1)0 16 (18) 27 P<—xo1
P10 -] 17 " 5 26 [J=—K00
P11 <~—(]18 0 0 25 P23 1.2 3.4 6 _7 19 13
P12 =—g 19 (30 1 (16 20 f—»p22
P13 =——{] 20 GND 13 23 p—p21
wIegn O 1O RETh
PIN FUNCTION (Top of the package)
PIN NAME Input / Output FUNCTIONS
A1l ~ AQ Output Program memory address output
17 ~ 10 Input Program memory data input
CE Chip enable signal output
Output
OE Output enable signal output
VCC Power supply M SV((onnecled VYIFh.V.DD)
GND 0V (connected with VSS)
A.C. CHARACTERISTICS
PARAMETER SYMBOL CONDITIONS Min Typ Max UNIT
y
Address Delay Time taDp v ov. v 4510 6.0V - - 150 ns
ss =0V, Vpp = .
Data Setup Time s, C, = 100pF 150 - - ns
T = - M
Data Hold Time i opr = -30t070%C 50 - - ns

260190
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TOSHIBA TMP47C210A/410A/991

NOTES FOR USE

(1) Program memory
The program area depends on the capacity of EPROM. See Figure 1.
When this chip is used as evaluator of the 47C210A/212A, data conversion table for [OUTB @HL)
instruction must be allocated at two areas and they must be the same contents as shown in Figure 1
(a). When a 32K EPROM is used, the pins of 1, 2, 27, and 28 on the package are not used.

32K 32K RAM
000, 000y 00y
iH : OF Zero-page
Program H
7E0 Data conversion
7FF table Program : Don‘tuse _|
: 80
Don't use 90
FEO Data conversion FEO Data conversion ‘ Data area
FeF [table FFF [table FF
(a) 47C210A/212A (b) 47C410A/412A

Figure 1. Program area Figure 2. RAM addressing

(2) Datamemory
The 47C991 contains 256 x 4-bit data memory. When the 47C991 is used as the 47C210A evaluator,
programming should be performed assuming that the RAM is assigned to addresses 004 - OF and
904 - FFy as shown in Figure 2.

(3) /O ports
Input/Output circuitries of I/O ports in the 47C991 are similar to the code HA of the 47C210A/410A.
When this chip is used as evaluator with other /O code, it is necessary to provide the external
resistors.

U

70KQ KO port
' KO port
(a) Code: HB {b) Code:HC

Figure 3. 1/O code and external circuitry

(4) Incase using evaluator for the 47C212A/412A
The 47C991 can be used as the 47C212A/412A
evaluator by connecting an external resistor to
ports P1, P2 and P4 through P6. Note that, since the
47C212A/412A have no R73 pins, “1” is read out
when the inputinstruction is executed.

Figure 4. Forthe 47C212A/412A

280190
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