KS52000

CMOS 4-BIT ONE CHIP MICROCOMPUTER

FEATURES

» Complete one chip microcomputer

» ROM capacity : 2268 bytes

* RAM capacity : 96 words of 4 bits each
= Instruction set  : 54 basic instructions

* Subroutine level : 1 level
e Inst. cycle time  : 61sec (1 byte)
« Input port K input : 4 bits
s Outputport O;  : 34 bits
Hi : 2 bits
R : 4 bits
* |/O port DIO : 4 bits

« Divider of 15 stages with reset
 Internal LCD drive circuit

* External RAM drive

« Internal crystal oscillator circuit

-« Extremely smll power consumption
« Internal low-voltage detection circuit
= 60-pin flat quad package

GENERAL DESCRIPTION

Designed in low-threshold CMOS technology, the KS52000 has a 3V
supply voltage and an extremely low current consumption of 15 to 45xA
depending on the mode of operation.

The KS52000 contains on a single silicon chip of a few square millimeters
area a 2268 byte ROM, a RAM of 96 words, 8 static registers with 9 bits
each, a 15-stage frequency divider, the colck oscillator, ALU and accumu-
lator, programmable logic arrays (PLA) and other logic circuits: See
Functional Block Diagram.

Due to its extremely flat construction-2mm in height,the K852000 is suit-
ed for application in equipment no thicker than a pocket notebaok.

FUNCTIONAL BLOCK DIAGRAM
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: Symbol Description

LKy ~Ka Paraliel input port

Lo tndividual input poﬂ )

( H»~R4 Output port

t - —-
Osn 0521 O‘I "'045

Segment outpul port

[ Hi. H,

Commen output {3-level) '

! DIO1~DIO4 /O port (tri-state)

i Ow OOUT Cryslél oscillator V{V)Or;‘t

Il ACL ; .ALtomatic clear port !
Vi Center tap of Voo |

,I Voo, Vss | Power port !

'rﬁT1 T Test port ]
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KS52000 CMOS 4-BIT ONE CHIP MICROCOMPUTER

ABSOLUTE MAXIMUM RATINGS

i Characteristics Symbol ‘ Value | Unit
|
* Supply Voltage Voo -03t0 +35 i \
Supply Voltage (Medium) | LV -03to +35 Y
Input Voitage, All Inputs Vin -03to +35 1 \
Ambient Operating Temperature Range Tope | -51t0 +55 | °c |
: . - ] . : : N
LStorage Temperature Range 1 Tag | -20to +70 °C
RECOMMENDED OPERATING CONDITIONS
f H ] I
Characteristics Symbol | Min, Typ. Max. Unit |
|
, Voo | +26 | 430V | 434 v
Supply Voltages : : - —_—
Vu 045Vpo | 05Vpp | 055Vpp 2
Oscillator Frequency , fosc | 32,768 | Hz |

ELECTRICAL CHARACTERISTICS (von=+3V, T,=25°C)

| ! ' ung |
! Characteristics Symbol | Min. Typ. Max. Unit
Current Consumption
Standby Mode in CEND Mode loo — 15 25 A
In Full Operation lop — 45 60 A
Input Currents, inputs ACL, «, 8, DIO; to DIO,, K, to K,
Low State (Logic 0} I — — -15 uA
High State (Logic 1) Iy — — 15 A
Input Voltages, Input K, to K, e, B .
Low State (Logic 0) Vi 0] — +0.6 V
High State (Logic 1) Viu Vpp-06 — Vb Vv
Input Voltage, Input ACL ‘ '
Low State (Logic 0) . Vi 0 — +0.3 \
ngh State (LOQIC 1) Vi VDD -03 —_ VDD \"
Qutput Current, Outputs O, to 043, Osi, Os2, DIO, to DIQ,, Ry, R; at
Vor=+2.7V low - S50 | — | A
Output H1, R4 IOH _ -100 —_ ;LA
Voltage Drop Across the Qutput Transistor, Qutputs Oy, to Qus, Og,

Osz, D|01 to DIO,, Ra, Rs

at |0H=—50;IA av -_— — 05 v i
at |0H=—15,HA AV —_— —_ 0.3 v i
Qutput Ry, R, at loy =—100pA ooav —_ — 02 i v
Instruction Cycle for 1 byte Instructions ti —_ 2fesc — sec |
Instruction Cycle for 2 byte Instructions tizb _ 4ffosc F— sec ﬂ

= All voltages are referred to Vss (0V).
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KS52000

CMOS 4-BIT ONE CHIP MICROCOMPUTER

INSTRUCTION SETS

Mnemonic Code Micro Instruction
DECB 0110 1100 | (B)-1—(By). Skipif (Bl)=b
EXBLA 000 1011 | (By-~(ACC)
INCB 0110 0100 | (B)+1—(By). Skipif (BL=a)
'@ LBL )(,y 0101 1111 lg 1O '5“(BM4 to Bpm), |4 to |1"(BL4 to BU)
lallsls  lalalaly
LB x, ¥ 0100 lalghlg |4, |3 "(BLQ. 1). |2, |1 A'(BMQ‘ 1}
SBM 000 0010 | 1-—(Bwy) for next step only
ATBP 0000 0001 | (ACC)—(Be)
ATF 0110 0000 | (ACC) =(F)
ATR 0110 0001 | (ACC)—(R)
ATW 0101 1101 | (ACC)—(W'g) (i=1 to 4). Right shift W', (i=110 4; n=7 to 0)
@ DTA X 0101 1110 | {DIV)—~(ACC)
. .1i2|1 .
EXCD x 0001 111k | (ACC)—((BU{BW)- (Buz, ) & 2, 1s=(Buz 1)- (B)-1—(BL). Skip if (B)=b
EXCl x 0001 01lly | (ACC){BUABM)). (Bua.1) Iz, li—(Buz,1). (BL)+1—(BL). Skipif (B)=a
EXC x 0001 00|2|1 (ACC)"((BL),(Bm)) (Bmg_w) & Iz, |1H(BM2. 1)
IDIV 0110 0101 | 0—{DIV)
KTA 0110 1010 | (K)~(ACC)
LAX x 0010 |4l3|2|1 |4 to |1 *(ACC) .
LDA x 0001  10kly | {(BL), (Bu)—(ACC). (Buz.1) @ loh—(Buz 1)
PATW 0000 0000 | (ACC)—(W'ig)—~ (W) (i=1t0 4)
PTW 0101 1001 | (W i)~ (Win) (i=1t0 4, m=8, 7}
'RC 0110 0110 | 0—(C)
[READ 0110 1000 | (DIO)—(ACC)
‘RM, 0000 Ollly | 0—{(BL), (Bm)),, where p=lz, |
iSC 0110 0111 | 1—=(C)
SM, 0000  11ily | 1—((BL), (Bw))p, where p=1, I
TW 0101 1100 | (W'q)—(Win)(i=1t04; n=0108)
‘WR 0110 0010 | O—(W' ), right shift W',
'WRITE 0110 1001 | (ACC)—(DIO)
‘WS 0110 0011 | 1—(W' ), right shift W',
‘ADD 0000 1000 | ((By), (Bu))+(ACC)—(ACC)
‘;ADD11 0000 1001 | ((BU), (Bw)+(C)+(ACC)—(ACC). C.—(C). Skip if Ca=1
ADX x 0011 |4|3|2|1 |4‘ 321 +(ACC)”(ACC) Sklp if C4 =1
DC 0011 1010 | 10m+(ACC)—~(ACC). No Skip
!COMA 0000 1010 | (ACC)—(ACC)
'ROT 0110 1011 | (C)—{ACGC.)—(ACGCs)—{ACC,)—~(ACC/)~(C)
ITA 0101 0000 | Skipif (a)=1.0—(c)
a0 0101 1010 | Skip if (ACC)=0
TABL 0101 1011 | Skip if (ACC)=(B.)
(@ TAL 0101 1110 | Skip if (BA)=1
‘ e +010
"TAM 0101 0011 | Skip if (ACC)=((B.}, (Bm))
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KS52000

CMOS 4-BIT ONE CHIP MICROCOMPUTER

INSTRUCTION SETS (Continued)

APPLICATIONS

¢ Programmable IR transmitters for cordless remote control « Vending machines

» Auto dialler for intelligent pushbutton telephone subsets

* Taximeters

* Clock calculators
* Precision clocks

« Stop watches
* Cash registers

Mnemonic Code Micro instruction
T8 0101 0001 | Skip if (3)=1
TC 0101 0010 | Skipif(C)=0
118 0101 1000 ;| Skipif (TS)=0
T™, 0101 01kl | Skipif ((B.), (Bu))p=1, where p=I, I
@ CEND 0101 1110 | —Standby
TS 000
@ ST 0101 ~ 1110 | 1—+(T)
I E t01 1
ATPL 0000 0011 | (ACC)—(P.ito PL)
COMCB 0110 1101 | (Cg)—(Cs) v
SSR x 0111 Lkl | lato lh—(Susto Si). 1—(E)
TRO 10lgls  Lakslaly | if (G)=0:
leto 1= (Pis to Puy). 95, —Py). (Ce)—(Ca}
H(G)=1:
lg to Ii"(PLs to PU).
TR1A Mlgls  Llaloly | if(G)=1:
IS. 5H(Pu2_ 1) execpt that (PUQ) is not affected if (Cx) =1.lioly _’(Pu 1o Pu). OA’(PLG, 5)
TR 11l lalglely | if (G)=D0, (E)=0: ‘
Isto i = (PLs to PLy). (Py)—{Sy). 0—=(Py). (P+1-(S.). (Ca)—(Cs).
1-+(Cy). 12(G). 1—(D)
if (G}=0, (E)=1:
ls to |4 _*(PLG to PL1). (Pu)_’(SU) 1*4(G) (PL)+1"(S|_)
(Ca)—(Cs). {Ca) ~(Cn)
JMP lellslsls lalsloly | if (DY=1:
ls=(Cs). ls= (Pua}- IsA 17 > (Pua). sV |, {Py2). ls—(Pu1)
: Is t0 |1 2 (P to Puy). 0 (Pus). 0—(D)
RTNO 0110 1110 | (Cs)—(Ch)- (Su)—(Pu). (S0 —(PL). 0—(G). 0—(Cyx)
RTNt 0110 1111 | (Cs)—~(Ca). (Su)—(Pu). (80— (PU. 0—(G). 0—(C,). Skip
Note: . means redundancy. @) LBL, @ DTA, (& TAL, @ CEND, and (2) ST are two-byte instructions.

- & Controllers for various home electric appliances
¢ Heart-rate monitors
¢ Drivers for LCDs
* Hand-held instruments (ther-mometers etc.)
¢ Controllers for toys and games. |

Note: SAMSUNG SEMICONDUCTOR & TELECOMMUNICATIONS CO,, LTD. reservers the right to change products and
specifications without notice.
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KS52000 CMOS 4-BIT ONE CHIP MICROCOMPUTER

SYSTEM ORGANIZATION (Example)
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