SMC621A

CMOS 4-BIT SINGLE CHIP MICROCOMPUTER

B DESCRIPTION

SMC621A is a CMOS 4-bit microcomputer using an SMC6200A as its core processor. The SMC62P1A is a one-
time programmable (OTP) version of the SMC621A. Features include ROM/RAM, LCD driver circuit, remote
control carrier output circuit, time base counter, analog comparator, and a watchdog timer, all combined on a
single chip. The SMC621A provides an excellent solution for battery-powered devices, such as an LCD game,
a schedule reminder, Smartcard, or an infrared remote controller with an LCD display.

B FEATURES

4k x 12 ROM / 208 x 4 RAM

Twin Clock Operation (32 kHz/455 kHz)
Analog Comparator

LCD Driver (32 segments x 3 or 4 commons)
Low Current Consumption (2 pA at 3V)

SVD (supply voltage detect) Circuit
Watchdog Timer

B AVAILABLE MODELS

Model Supply Voltage Current consumption (RUN)
SMC621A 3.0V (2.2t0 3.5V) 9 pA (32 kHz) 130 pA (455 kHz)
*SMC62P1A 3.0V (2.4 to 3.5V) 16 pA (32 kHz) 200 pA (455 kHz)
* Preliminary

B FUNCTIONS

Low power CMOS LS| technology

TWIN ClOCK .ot 32.768 kHz (typ)/455 kHz (typ) (software-selectable)

Instruction set ............... 100 instructions

Instruction cycle time 32 kHz clock: 153 psec, 214 usec, or 366 psec
455 kHz clock: 11 psec, 15 psec, or 26 usec

BOM e 4096 x 12 bits

BAM L e 208 x 4 bits

INPULS .o 8 (pull-up resistors selectable using a mask option)

OUIPUES ..o 9 (clock, buzzer, complimentary outputs or N-channel
open drain outputs, selectable using a mask option)

HO e 4 lines

REM output (remote control output circuit) ................ 1 line (hardware timer or software-selectable timer)

LCD driVET .ottt 32 segments x 3 or 4 commons

LLCD power supplies ........ccceceeerenne Voltage regulator, voltage doubler, and voltage tripler
SVD (supply voltage detect) circuit............ccooevereernnne 2.3V+0.1V

Analog comparator .........c.ccoveviverreenieieseeeee e Slew rate of 0.06 V/us

Watchdog iImMer ........ocoeviiireenv e Can be disabled using a mask option

INEITUPLES .ooiiiiieiii e External: 2 input interrupts
Internal: 3 timer interrupts, 1 REM interrupt

SUPPlY VORAYE ..o 3.0V (22V 10 3.5V)

Current CONSUMPLION .......coveieriieie e 32 kHz clock: 2 uA (typ) (HALT), 9 pA (typ) (100% run)
455 kHz clock: 130 pA (typ) (100% run)

Temperature Range ..........ccccccccevvvivreccninnnsnsceeeenns -20°Cto 70°C

Package.........coceinieiiennn. ..80-pin QFP (plastic) Also available in die form

SMC6E2P1A Programming .......cccccoevvverieieeeecieieennn Adaptor available for interface to standard EPROM
programmer such as Data /O Model 288. Software
operates on XT, AT or compatible PC
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SMC621A
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SMC621A

H PIN DESCRIPTION

Pin name Functions Pin name Functions
Voo Power supply (+) SEGO to 31 | LCD segment output (DC output available
Vss Power supply (-) by using mask option)
Vsi1 Power supply for oscillator (generated internally) AMPP Analog comparator non-reverse input pin
Vi Power supply for LCD driver (generated internally) AMPM Analog comparator reverse input pin
Viz Power supply for LCD driver (doubled VL1) AQUT Analog comparator output pin
Vi3 Power supply for LCD driver (tripled V1) JEST Test input pin
CAto CC | Capacitor connection pins for LCD booster RESET | System reset input pin
VabpJ Vi adjusting input pin KOO to 03 | Input poris
0OSC1 Crystai oscillation input pin K10 to 13 | Input ports
0sC2 Crystal oscillation output pin (containing CD) P00 t0 03 | Input/ Output ports
0SC3 | Ceramic or CR oscillation input pin ROO to 03 _05‘ ‘guFt’&"tf FOUT output and BZ output
(selectable by using mask option) R10to 13 selectable at R12 by using mask option)
) I } » DC output and BZ output
0sc4 Ceramic or CR oscillation output pin R20 selectable at R13 by using mask option)
(selectable by using mask option) R33 (REM) | Remote-control output pin
COMO to 3 | LCD common output (1/3 or 1/4 duty selectable RSTOUT System reset output pin
by using mask option

B ABSOLUTE MAXIMUM RATINGS

(Voo =0V)

Item Symbol Ratings Unit
Supply voltage Vss -5.2t00.5 Vv
Input voltage Vi Vss -0.310 0.3 \
Viosc Vs -0.3100.3 \
Operating temperature Topr -20t0 70 °C
Storage temperature Tstg -65 to 150 °C
Soldered temperature and time Tsol 260°C, 10 sec (at leads) —_

Power dissipation Po 250 mw

B RECOMMENDED OPERA
COl TING CONDITIONS (Ta=-20"C to 70°C)

Item Symbol Condition Min Typ Max Unit

Supply voltage Vss Vop = 0V -3.5 -3.0 2.2 \
Oscillation frequency fosct — — %2768, — kHz
fosc3 duty: 50 £ 5% 50 455 500 kHz

Power supply voltage for LCD driver [ Vi1 — -1.6 -1.03 — \
CR OSC EXTR RCR — 100 140 500 kQ
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SMC621A

B ELECTRICAL CHARACTERISTICS

@ DC Electrical Characteristics Voo= 0V, Ves =-2.2t0-3.5V, VL3 =- 3.0V. Ta = -20 to 70°C
ltem Symbol Condition Min | Typ | Max [ Unit
High level input voltage (1) | ViH1 K00-K03, PO0-P03 0.2Vss 0 v
Low level input voltage (1) | ViL1 K00-K03, PO0-P03 Vss 0.8vss] V
High level input voltage (2) | ViH2 RESET 0.1Vss 0 \
Low level input voltage (2) | ViL2 RESET Vss 0.9Vss| V
High level input current liH ViH = VbD 1 pA
Low level input current It ViL1 = Vss No pull up, KO0-K13 -1 yA
liL2 ViLz = Vss Pull up, KOO—K13 -5 -0.35[ pA
liLs ViL3 = Vss RESET pin -5 -0.35| pA
liLa ViLa = 0.2Vss Pull up, KOO-K13 -30 uA
liLs ViLs = 0.2Vss RESET pin -40 pA
liLe ViLe = Vss PQO-P0O3 * -15 -2 uA
High level output current (1) | loH1 VoH1 = 0.1Vss R00-R03, R10-R13, RSTOUT -250 pA
Low level output current (1) | loL1 VoL1 = 0.9Vss RO0-R03, R10-R13, RSTOUT| 1.0 mA
High level output current (2) | loHz VoHz2 = 0.1Vss R20 -1.8 mA
Low level output current (2) | loL2 VoL2 = 0.9Vss R20 1.0 mA
High level output current (3) | loH3 VoHa = 0.1Vss P00-—P03 -250 uA
Low level output current (3) | loL3 VoL = 0.9Vss PO0O-PO3 1.0 mA
High level output current (4) | loH4 VoH4 = 0.1Vss R33 (REM) -1.8 mA
Low level output current (4) | loL4 VoLd = 0.9Vss R33 (REM) 1.0 mA
Common output current 10H5 VoHs = -0.05V -3.0 A
lots VoLs = VL3+0.05V (COMO-COM3) 3.0 tA
Segment output current loHs VoHe = -0.0 -3.0 A
(in?-CD Outpgt mode) loLs V(O)LS = VL3+?J\.{)5V (SEGO-SEG31) 3.0 i
Segment output current loH7 VoH7 = 0.1Vss -50 A
(ingDC Outpu‘: mode) loL7 VoL7 = 0.9Vss (SEGO-SEG3Y) 70 ﬁA
* Only at read cycle using internal program
® AC Electrical Characteristics Vob=0V, Vss =-2.21t0-3.5V, Vig=-3.0V. Ta=25°C
tem Symbol Condition Min | Typ | Max | Unit
Internal voltage Vi VADJ = VL1, IL1 =5 pA -1.11 |-1.03(-095] V
Vi 1 M Q load connected between | 2VL1 2VL1 A
Voo and V2 +0.1
Vis 1 M Q load connected between | 3VL1 3Vt \
Vpp and Vi3 +0.3
SVD voltage Vsvo 24 | 23| 22 \'
Response time tsd 100 us
AMP Vss = -3.0V
Maximum output voltage amplitude Vep AMP operation 2.4 \
Through rate SR 0.06 Vius
Offset voltage Vor | Comparator operation 10 mV
[Condition Area]
Vor: Vi=Vop- 0.9V
to Vs + 0.3V
Response time tad tad: Vawmpp = -1.5V 2.0 ms
Vamep = Vampp £ 15mV
High level output current loHA | loHA : VoHa=-3.0V -4.0 uA
Low level output current lota loLa: VoLa=-2.7V 0.1 mA
Current consumption lop HALT mode *1 2 5 UA
OSC1 mode ™1 9 18 HA
OSC3 mode "2 130 | 250 LA

“1 OSC3 mode: Ceramic oscillation (455 kHz) or CR oscillation (R = 140 kQ)
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SMC621A

B TYPICAL EXTERNAL CONNECTION
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TRY|
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C
*— [ 0scCa § E g § 3
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U @ ﬁ Ves
Xtal | Crystal Oscillator | 32.768 kHz Cl(max)=35k2 Cu1 0.1 pF
[
Cax | Trimmer capacitor [ 5-25 pF CL2 0.1uF
Cr | Ceramic oscillator | 455 kHz Cu3 0.1 uF
Cao 100 pF C1 0.1 uF
Coc 100 pF Cz2 0.1 uF
CsR 0.33 pF Cst 0.1 pF
Ra1 2MQ Co 6.8 uF
Raz 1MQ

Note: The values given above are examples only, and do not guarantee system operation.



SMC621A

B PACKAGE DIMENSIONS
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