






























































































































































































































































































































































































































































































































































KT8554/KT8557 CMOS INTEGRATED CIRCUIT 

TRANSMISSION CHARACTERISTICS 
(Unless otherwise specified: Ta=O°C to 70°C, Vcc=SV±S%, Vee= -SV±S%, GNDA=OV, f=1.02KHz, 
VIN = OdBmO, transmit input amplifier connected for unity-gain non-inverting.) 

Characteristic Symbol Test Condition Min Typ Max 

Amplitude Response 

Ta=2SoC, Vcc=SV, Vee = -SV 
Receive Gain, Absolute GRA Input = Digital code sequence for -0.1S 0.15 

OdBmO signal at 1020Hz 

f = OHz to 3000Hz -0.15 0.15 

Receive Gain, Relative to GRA GRR 
f = 3300Hz -0.35 0.05 
f=3400Hz -0.7 0 
f = 4000Hz -14 

Absolute Receive Gain Variation GRAT Ta=O°C to 70°C ±0.1 
with Temperature 

Absolute Receive Gain Variation GRAV Vcc =5V±5%, Vee = -5V±5% ±0.05 
with Supply Voltage 

Sinusoidal test method; reference 
input PCM code corresponds to an 

Receive Gain Variations with 
GRRL 

Ideally encoded -10dBmO signal 
Level PCM level = - 40dBmO to + 3dBmO -0.2 0.2 

PCM level = - 50dBmO to - 40dBmO -0.4 0.4 
PCM level = - 5SdBmO to - 50dBmO -1.2 1.2 

Receive Output Drive Level VRO RL = 6000 -2.5 2.5 

Absolute Levels AL 
Nominal OdBmO level is 4dBm (6000) 

1.2276 OdBmO 

Max Overload Level tMAX 
Max overload level (3.17dBmO): KT8554 

2.501 Max overload level (3.14dBmO): KT8557 

Transmit Gain, Absolute GXA 
Ta=25°C, Vcc =5V, Vee= -5V 

-0.15 0.15 Input at GSx = OdBmO at 1020Hz 

f=16Hz -40 
f=50Hz -30 
f=60Hz -26 
f=200Hz -1.8 -0.1 

Transmit Gain, Relative to GXA GXR 
f = 300Hz - 3000Hz -0.15 0.15 
f=3300Hz -0.35 0.05 
f=3400Hz -0.7 0 
f=4000Hz -14 
f = 4600Hz and up, measure -32 
response from OHz to 4000Hz 

Absolute Transmit Gain Variation GXAT Ta = O°C to 70°C ±0.1 
with Temperature 

Absolute Transmit Gain Variation GXAV Vcc =5V±S%, Vee= -5V±5% ±0.05 
with Supply Voltage 

Sinusoidal test method 

Transmit Gain Variations with 
Reference level = -10dBmO 

GXRL VFxl + = - 40dBmO to + 3dBmO -0.2 0.2 
Level VFxl + = - 50dBmO to - 40dBmO -0.4 0.4 

VFxl + = - 55dBmO to - 50dBmO -1.2 1.2 
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KT8554/KT8557 CMOS INTEGRATED CIRCUIT 

TRANSM ISSION CHARACTERISTICS (Continued) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Envelope Delay Distortion with Frequency 

Receive Delay, Absolute DRA f= 1600Hz 180 200 p's 

f = 500Hz -1000Hz -40 -25 p's 
f = 1000Hz-1600Hz -30 -20 p's 

Receive Delay, Relative to DRA DRR f = 1600Hz - 2600Hz 70 90 p's 
f = 2600Hz - 2800Hz 100 125 p's 
f = 2800Hz - 3000Hz 145 175 p's 

Transmit Delay, Absolute DXA f = 1600Hz 290 315 p's 

f = 500Hz - 600Hz 195 220 p's 
f = 600Hz - BOOHz 120 145 p's 
f = 800Hz -1000Hz 50 75 p's 

Transmit Delay, Relative to DXA DXR f = 1000Hz - 1600Hz 20 40 p's 
f = 1600Hz - 2600Hz 55 75 p's 
f = 2600Hz - 2800Hz 80 105 p's 
f = 2800Hz - 3000Hz 130 155 p's 

Noise 

Receive Noise, C Message 
NRC 

PCM code equals alternating 
8 11 dBrncO Weighted positive and negative zero, KT8554 

Receive Noise, P Message 
Npp PCM code equals, positive zero, 

-82 -79 dBmOp Weighted KT8557 

Transmit Noise, C Message 
Nxc KT8554 12 15 dBrncO 

Weighted 

Transmit Noise, P Message 
Nxp KT8557 -74 -67 dBmOp 

Weighted 

Noise, Single Frequency NRs 
f = OKHz to 100KHz, loop around 

-53 dBmO 
measurement, VFxl + = OVrms 

Positive Power Supply Rejection, VFxl + = OV rms, 
PPSRx Vcc = 5.0Voc + 100mVrms 30 35 dBC 

Transmit 
f = OKHz - 50KHz 

Negative Power Supply Rejection, VFxl+ =OVrms , 
NPSRx VBB = - 5.0Voc + 100mVrms 40 45 dBC Transmit 

f = OKHz - 50KHz 

PCM code equals positive zero 

Positive Power Supply Rejection, Vcc = 5.0Voc + 100mVrms 
PPSRR f = OHz - 4000Hz 35 dBC Receive 

f = 4KHz - 25KHz 35 dB 
f = 25KHz - 50KHz 35 dB 

PCM code equals positive zero 

Negative Power Supply Rejection, 
VBB = - 5.0Voc + 100mVrms 

NPSRR f = OHz - 4000Hz 40 dBC 
Receive 

f = 4KHz - 25KHz 40 dB 
f = 25KHz - 50KHz 36 dB 
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KT8554/KT8557 CMOS INTEGRATED CIRCUIT 

TRANSMISSION CHARACTERISTICS (Continued) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Loop around measurement, OdBmO, 
300Hz - 3400Hz input applied to 

Spurious Out-ot-Band Signals 
VFxl + , Measure individual image 

at the Channel Output 
SOS signals at VFRO 

4600Hz - 7600Hz -32 dB 
7600Hz - 8400Hz -40 dB 
8400Hz -100,000Hz -32 dB 

Distortion 

Signal to Total Distortion STDx Sinusoidal test method I 
Level =3.0dBmO 33 dBC 

= OdBmO to 30dBmO 36 dBC 
Transmit or Receive 

STDR 
= - 40dBmO XMT 29 dBC 

Halt-Channel RCV 30 dBC 
= - 55dBmO XMT 14 dBC 

RCV 15 dBC 

Single Frequency Distortion, 
SFDx -46 dB 

Transmit 

Single Frequency Distortion, 
SFDR -46 dB 

Receive 

Loop around measurement, 

Intermodulation Distortion IMD 
VFx + = - 4dBmO to - 21 dBmO, two 

-41 dB 
frequencies in the range 
300Hz - 3400Hz 

Crosstalk 

Transmit to Receive Crosstalk, 
CTX•R 

t = 300Hz - 3400Hz 
-90 -75 dB 

OdBmO Transmit Level DR = Steady PCM code 

Receive to Transmit Crosstalk, 
CTR.x f = 300Hz - 3400Hz, VFxl = OV -90 

-70 
dB 

OdBmO Receive Level (Note 1) 

Note 1. CTR.X is measured with a -40dBmO activating signal applied at VFxl + 

ENCODING FORMAT AT Ox OUTPUT 

wLaw KT8554 A-Law KT8557 

VIN (at GSx) = + Full - Scale 10000000 10101010 

VIN (at GSx) = OV 
11111111 11010101 
01111111 01010101 

VIN (at GSx) = - FulI- Scale, 00000000 00101010 
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KT8554/KT8557 

PIN DESCRIPTION 

Pin No. Symbol 

1 Vee 

2 GNDA 

3 VFRO 

4 Vee 

5 FSR 

6 DR 

BClKRI 
7 

ClKSEl 

MClKRI 
B 

PDN 

9 MClKx 

10 BClKx 

11 Ox 

12 FSx 

13 TSx 

14 GSx 

15 VFXI -

16 VFXI + 

PIN CONNECTION 

~~~~~iL 7 

MCLKRi 
PDN 

c8SAMSUNG 
Electronics 

CMOS INTEGRATED CIRCUIT 

Description 

Negative power supply. Vee = - 5V ± 5%. 

Analog ground. All signals are referenced to this pin. 

Analog output of the receive filter. 

Positive power supply. Vee = + 5V ± 5%. 

Receive frame sync pulse which enables BClKR to shift PCM data 
into DR. FSR is an BKHz pulse train. 

Receive data input. PCM data is shifted into DR following the FSR 
leading edge. 

The bit clock which shifts data into DR after the FSR leading edge. 
Many vary from 64KHz to 2.04BMHz. Alternatively, may be a logic 
input which selects either 1.536MHzl1.544MHz or 2.04BMHz for 
master clock in synchronous mode and BClKx is used for both 
transmit and receive directions. 

Receive master clock. Must be 1.536MHz, 1.544MHz or 2.04BMHz. 
May be asynchronous with MClKx, but should be synchronous with 
MClKx for best performance. When MClKR is connected continously 
low, MClKR is selected for all internal timing. When MClKR is 
connected continuously high the device is powered down. 

Transmit master clock. Must be 1.536MHz, 1.544MHz or 2.04BMHz. 
May be asynchronous with MClKR. 

The bit clock which shifts out the PCM data on Ox. May vary from 
64KHz to 2.04BMHz, but must be synchronous with MClKx. 

The TRI-STATE PCM data output which is enabled by FSx. 

Transmit frame sync pulse input which enables BClKx to shift 
out the PCM data on Ox. FSx is an BKHz pulse train. 

Open drain output which pulses low during the encoder time slot. 

Analog output of the transmit input amplifier. 
Used to externally set again. 

Inverting input of the transmit input amplifier. 

Non-inverting input of the transmit input amplifier. 

VFXI + 

VFx l -

GSx 

TSx 

FSx 

BCLKx 
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KT8554/KT8557 CMOS INTEGRATED CIRCUIT 

APPLICATION CIRCUITS 

o------..-~VCC 

r----+-~GNDA 

o--~--IVBB 
-5V 

TO SLiC -----f VFRO 

FROM TSAC .------4 FSR 

DR -----I 

KT85541 

KT8557 

VFxl + t------ FROM SLiC 

FSX 

ANALOG 

PART 

I 
--F~~T~~j 

t------ Dx DIGITAL 
PART 

5V OR GNDA -----4 BCLKR/CLKSEL BCLKx 

PDN MCLKR/PDN MCLKx t-----+---BCLKx (2.048MHzl1.544MHz) 

-----------------------
. R1 + R2 

Note: XMIT garn=20xlog(~), (R1 +R2»10KO. 

Fig. 4 
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KT8555 

TIME SLOT ASSIGNMENT CIRCUIT 
(TSAC) 
The KT8555 is a per channel Time Slot Assignment Cir· 
cuit (TSAC) that produces 8·bit receive and transmit time 
slots for 4 COMBO CODEC/Filters. 
Each frame synchronization pulse may be independently 
assigned to a time slot in a frame of up to 64 time slots. 

FEATURES 
• Single, 5V operation 
• Low power consumption: 5mW 
• Controls 4 COMBO CODEC/Filters 
• Independent transmit and receive frame syncs and 

enables 
• 8 channel unidirectional mode 
• Up to 64 time slots per frame 
• Compatible with KT8554/7, KT8564/7, KT8520/1 

CODECs 
• TTL and CMOS compatible 

PIN CONFIGURATION 

KT8555 

c8 SAMSUI\IG 
Electronics 

CMOS INTEGRATED CIRCUIT 

20 CERDIP 

ORDERING INFORMATION 

Device Package Operating Temperature 

tKT8555N 20 Plastic DIP 
-20- + 125°C 

KT8555J 20 Ceramic DIP 

t Under Development 
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KT8555 CMOS INTEGRATED CIRCUIT 

PIN DESCRIPTION 

Pin Name Function 

3 FSxO A frame sync output which is normally low, and goes active-high for 8 cycles of 
1 FSx1 BCLK when a valid transmit time slot assignment is made. 

18 FSx2 
16 FSx3 

4 FSRO A frame sync output which is normally low, and goes active-high for 8 cycles of 
2 FSR1 BCLK when a valid receive time slot assignment is made. 

19 FSR2 
17 FSR3 

5 TSx This pin pulls low during any active transmit time slot. (N-channel open drain) I 
6 De The input for an 8 bit serial control word. X is the first bit clocked in. 

7 CLKe The clock input for the control interface. 

8 CS The active-low chip select for the control interface. 

9 MODE Mode 1 = Open or Vee 
Mode 2=Gnd 

10 GND Ground 

11 BCLK The bit clock input 

12 XSYC The transmit TSO sync pulse input. Must be synchronous with BeLK. 

13 RSYdCH2 This input function is determined by the MODE input (Pin 9). 
In mode 1 this input is the receive TSO sync pulse, RSYe, which must be 
synchronous with BCLK. In mode 2 this is the CH2 input for the MSB of the 
channel select word. 

14 CH1 The input for the NSB (next significant bit) of the channel select word. 

15 CHO The input for the LSB (last significant bit) of the channel select word, 
which defines the frame sync output affected by the following control word. 

20 Vee Power supply pin. 5V ± 5% 

c8SAMSUNG 
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KT8555 CMOS INTEGRATED CIRCUIT 

BLOCK DIAGRAM 

Vee 

~------------------------------~201~--------------------------~ 

MODE 

CHO 

CH1 

RSYe/CH2 

DC 

CLKC 

& 
Control 

Control 
Register 

6--------------------~~---------. 

Receive 
Assignment 
Registers (4) 

Transmit 
Assignment 

6-----1 Registers (4) 

6--~~---------------4~--------~ 

FSxO 

FSx2 

FSx3 

~--------------------------------~10~------------------------------
GND 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value Unit 

Vee to GND Vee 7.0 V 
Any Input Voltage VI Vee +0.3 - -0.3 V 
Any Output Voltage Vo Vee + 0.3 - - 0.3 V 
Operating Temperature Range Ta -25 -125 °C 
Storage Temperature Range Tstg -65-150 °C 
Lead Temperature (Soldering, 10 secs) TL 300 °C 
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KT8555 CMOS INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Unless otherwise noted; Vcc =5.0V±5%,Ta=0°C-70°C) 

Characteristic Symbol Test Condition Min 

Operating Current Icc BCLK=4.096MHz, All outputs open 

Input Voltage High VIH 2.0 

Input Voltage Low VIL 

Input Current 1 111 All Inputs Except Mode, VIL<VIN<VIH -1 

Input Current 2 112 Mode, VIN = OV -100 

Output Voltage High VOH FSx and FSR Ouputs, 10H = 3mA 2.4 

FSx and FSR Outputs, 10L = 3mA 
Output Voltage Low VOL 

TSx output, 101. = 3mA 

Rise and Fall Time of Clock tRC, tFC BCLK,CLKC 

Delay to Tsx Low tOTL CL=50pF 

Delay to Tsx High tOTH RL= 1KO to Vcc 30 

Hold Time from BCLK to Frame Sync tHS 50 

Set-Up Time from Frame Sync to BLCK tss 30 

Delay Time from BLCK Low to SXlR 
tOSF CL=50pF 

0-3 High or Low 

Hold Time from Channel Select to CLKC tHcH 50 

Set-Up Time from Channel Select to CLKC tSCH 30 

Period of Clock tpc BCLK,CLKC 240 

Width of Clock High tWCH BCLK,CLKC 50 

Width of Clock Low tWeL BCLK,CLKC 50 

Set-Up Time from Dc to CLKC tsoc 30 

Hold Time from CLKC to Dc tHCO 50 

Set-Up Time from CS to CLKC tscc 30 

Hold Time from CLKC to CS tHCC 100 

TIMING DIAGRAMS 
--t 

CLKC 

CS 

CHO,CH1 __ ~ __ ~~ __________________________________________________ ~ 

ANDCH2 ______ ~-+------__ ------__ --__ ----------______ --------------J 
Dc 

BCLK 

SYNC OR 
RSYNC 

FSX 
OR FSR 

TSx ------""" 
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Typ Max Unit 

1 1.S mA 

V 

0.7 V 

1 /LA 

p.A 

V 

0.4 V 

0.4 V 

SO nS 

140 nS 

100 nS 

nS 

nS 

SO nS 

nS. 

nS 

nS 

nS 

nS 

nS 

nS 

nS 

nS 
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KT8555 CMOS INTEGRATED CIRCUIT 

FUNCTION DESCRIPTION 

Operating Modes 
The KT8555 is a control interface which requires an 8 bit serial control word. The device is compatible with 
KT8520/KT8521 CODECs. Either one of the frame sync outp'ut group, FSxO to FSx3 or FSRO to FSR3, affected by 
the control word is defined by the two bits, X and R. Time siot selected from 0 to 63 is specified. A frame sync 
output is highly active for one time slot which is equivalent to 8 cycles of BLCK. Up to 64 time slots are allowed 
to form a frame. There are two operational mode. In mode 1, each channel of transmit and receive direction has 
different time slot assigned. This mode can be selected by either leaving pin 9 (MODE) opened or connecting it 
with Vee. In such a case, pin 13 is RSYNC input defining the start of each receive frame while four outputs, FSRO 
to FSR3, are assigned with respect to RSYNC. On the other hand, start of each transmit frame is defined by XSYNC 
input by which output FSxO to FSx3, are assigned. XSYNC and RSYNC can be phase related. Channels from 0-3 
are selected by the input CHO and CH1 (refer to the table 1). In mode 2, all 8 frame sync outputs can be assigned 
with respect to XSYNC input. The mode 2, selected by connecting pin 9 (MODE) to GND, enables the KT8555 TSAC 
suitable for an 8-channel undirectional controller and for a system where both transmit and receive direction of 
each channel have same time slot assigned. For instance, FSx and FSR input of COMBO CODEC/FILTER are hard 
wired together. The channel assigned has its channel selected by CHO, CH1 and CH2 (refer to table 2). 

I X I R I T5 I T 4 I T3 I T2 I T1 I TO I CH1 CHO Channel Selected 

X is the first bit clocked into DC input 0 0 Assign to FSxO and/or FSRO 
0 1 Assign to FSx1 and/or FSR1 

CONTROL DATA FORMAT 1 0 Assign to FSx2 and/or FSR2 

T5 T4 T3 T2 T1 TO Time Slot 
1 1 Assign to FSx3 and/or FSR3 

0 0 0 0 0 0 0 X R Action 

0 0 Assign time slot to both selected FSx and FSR 
0 1 Assign time slot to seleced FSx only 

0 0 0 0 0 1 1 
0 0 0 0 1 0 2 

1 0 Assign time slot to selected FSR only 
1 1 Disable both selected FSx and FSR 

0 1 1 1 1 0 30 
0 1 1 1 1 1 31 
1 0 0 0 0 0 32 
1 0 0 0 0 1 33 

1 1 1 1 1 1 63 

TABLE 1. CONTROL MODE 1 
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KT8555 CMOS INTEGRATED CIRCUIT 

CH2 CH1 CHO Channel Selected X R Action 

0 0 0 Assign to FSxO 0 0 Assign time slot to selected output 
0 0 1 Assign to FSx1 0 1 Assign time slot to selected output 
0 1 0 Assign to FSx2 1 O' Assign time slot to selected output 
0 1 1 Assign to FSx3 1 1 Disable selected output 
1 0 0 Assign to FSRO 
1 0 1 Assign to FSR1 
1 1 0 Assign to FSR2 
1 1 1 Assign to FSR3 

TABLE 2. CONTROL MODE 2 

Loading Control Data 

While control data is loaded, the binary cord for the selected channel should be set on inputs CHO and CH1 (and 
CH2 in mode 2). Please refer to Tables 1 and 2. 
Control data is clocked into the DC input on the tailing edges of CLKC with low CS. A newly aSSigned time slot 
is transferred to the assignment register, selected on the high going of CS, and it is re-synchronized to the system 
clock. As a result the newly generated FS output pulse will start at the next complete valid time slot after the rising 
edge of CS. 

Power Up Initialization 

All frame sync outputs, FSxO-FSx3 and FSRO-FSR3, are inhibited and held low during power-up period. Therefore 
no output is active until a valid time slot is assigned. 

Time Slot Counter Operation 

As TSO of each transmit frame starts, defined by the first falling edge of BCLK after XSYNC goes high, the trans­
mit time slot counter is reset to 000000. Then it starts increasing once every 8 cycles of BLCK. When a match 
is found by comparing each count with the 4 transmit assignment register, a frame sync pulse is generated at 
the FSx output. 
Like wise the start of the receive TSO is defined by the falling edge of BCLK after RSYNC goes high. The output, 
FSRO-FSR3, are generated with respect to TSO when the receive time counter is matched with an appropriate 
r~ceive assignment register. 

TSx Output 

In mode 1, where there are separate transmit and receive assignments, the output is pulled low of FSx output pulse 
is detected. During the mode 2, the output is pulled low if either of FSx or FSR is generated. Other than such cases, 
it is an open circuit allowing TSx outputs of TSACs to be wire-ANDed together with a common pull-up resistor. 
The output can control the TRI-STATE enable input of a line driver to buffer the transmit PCM bus provided from 
the CODEC/Filter to the backplane. 
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KT8555 CMOS INTEGRATED CIRCUIT 

APPLICATION CIRCUIT 
The KT8555 TSAC combined with any kind of COMBO from KT8554/7 or KT8564/7 series can obtain data timing 
as illustrated in Fig. 1. Even though FSx output goes high before BCLK gets high, the Ox output of the combo 
remains in the TAI·STATE mode until both outputs are high. The eight bit period is shortened to avoid a bus clash 
as on the KT8520/1 COOECs. 
Alternatively, full 8 bits can be obtained by inverting the BCLK to the combo devices, thereby rising edges of BLCK 
and FSXlR are aligned. 
Fig. 2 is typical timing of the control data interface. 
Fig. 3 is the digital interconnections of a typical line card application. 

BClK 

Jl"'-'" 
XSYNC !' 

--~------------------------------------------

FSX1 ~ 

FSx2 L 
Ox 

TsX I ____ ---'n ____ ---'I 
Fig. 1 Transmit Data Timing 

ClKc 

CHO·CH2 =x~ ___________ ~ ~ ____ _ 
csl ...... _______ ....... r ~ ...... ___ __ 
DC 

Fig. 2 Control Data Timing 
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KT8564/KT8567 

COMBO CODECS 
The KT8564 and KT8567 are single-chip PCM encoders 
and decoders (PCM CODECs), PCM line filter and 
receive power amp. 
These devices provide all the functions required to in­
terface a full-duplex voice telephone circuit with a time­
division-multiplexed (TOM) system. 
These devices are designed to perform the transmit en-

I coding and decoding as well as the transmit and receive 
filtering functions in PCM system. 
They are intended to be used at the analog termination 
of a PCM line or trunk. 
These devices provide the bandpass filtering of the ana­
log signals prior to encoding and after decoding. These 
combination devices perform the encoding and decod­
ing of voice and call progress tones as well as the sig­
nalling and supervision information. 

FEATURES 
• Complete COOEC and filtering system 
• Meets or exceeds 03/04 and CCITT specifications. 

wLaw: KT8S64 A·Law: KT8S67 
• On.chlp auto zero, sample and hold and precision 

voltage references. 
• Receive push· pull power amplifiers 
• Low power dissipation: 70mW (operating) 

3mW (standby) 
• :t SV operation 
• TTL or CMOS compatible 
• Automatic power down 

TYPICAL I-V CHARACTERISTICS 
R2 

c8~SUNG 

CMOS INTEGRATED CIRCUIT 

20 CERDIP 

ORDERING INFORMATION 

Device Package Operating Temperature 

tKT8564N Plastic 

tKT8567N Plastic 
-25- +125°C 

KT8564J Ceramic 

tKT8567J Ceramic 

t Under Development 
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KT8564/KT8567 CMOS INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value Unit 

Vee to GNDA Vee 7 V 

VBB to GNDA VBB -7 V 

Voltage at Any Analog Input or Output 1/0 Vee+0.3 to VBB -0.3 V 

Voltage at Any Digital Input or Output 1/0 Vee + 0.3 to GNDA - 0.3 V 

Operating Temperature Range ). Ta -25-+125 °C 
~-

Storage Temperature Range Tstg -65 -+ 150 °C 

lead Temperature (Soldering, 10 secs) TL 300 °C 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise noted: Vee=5.0V±5%, VBB = -5V±5%, GNDA=OV, Ta=O°C to' 70°C; typical characteristics 
specified at Vee = 5.0V, Ta=25°C; all signals are referenced to GNDA) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Power Dissipation 

Active Current led1 Power amplifiers active, VPI = OV 7.0 10.0 mA 

Active Current IBB1 Power amplifiers active, VPI = OV 7.0 10.0 mA 

Power-Down Current leeo 0.5 1.5 mA 

Power-Down Current IBBo 0.05 0.3 mA 

Digital Interface 

Input Low Current IlL GNDASVINsVIL, All digital inputs -10 10 p,A 

Input High Current IIH VIHSVINSVee -10 10 p,A 

Output Current in High 
loz Ox, GNDASVoSVee ~ -10 10 p,A 

Impedance State (TRI-STATE) 

Input low Voltage VIL 0.6 V 

Input High Voltage VIH 2.2 V 

Ox, IL = 3.2mA 0.4 
Output Low Voltage VOL SIGR, IL = 1.0mA 0.4 V 

TSx, k = 3.2mA, Open Drain 0.4 

Output High Voltage VOH 
Ox, IH = - 3.2mA 2.4 

V 
SIGR, IH = - 1.0mA 2.4 

Analog Interface with Transmit Input Amplifier 

Input Leakage Current IIXA - 2.5V sV S + 2.5V, VFxl + or VFxl - -200 200 nA 
f---
Input Resistance RIXA -2.5VSVS +2.5V, VFxl + or VFxl- 10 M{} 

Output Resistance RoXA Closed loop, unity gain 1 3 {} 

Load Resistance RLXA GSx 10 K{} 

Load Capacitance CLXA GSx 50 pF 

Output Dynamic Range VoXA GSx, RL~ 10K{} -2.8 +2.8 V 
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KT8564/KT8567 CMOS INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Voltage Gain AvXA VFxl + to GSx SOOO VN 

Unity-Gain Bandwidth FuXA 1 2 MHz 

Offset Voltage VosXA -20 20 mV 

Common-Mode Voltage VeMXA CMRRXA>60dB -2.5 2.S V 

Common-Mode Rejection Ratio CMRRXA DC Test 60 dB 

Power Supply Rejection Ratio PSRRXA DC Test 60 dB 

Analog Interface with Receive Filter 

Output Resistance RoRF Pin VFAO 1 3 () 

Output DC Offset Voltage VOSAO Measure from VFAO to GND A -200 200 mV 

Load Resistance RLRF VFAO= ±2.SV 10 K{) 

Load Capacitance CLRF Connect from VFAO to GND A 25 pF 

Analog Interface with Power Amplifiers 

Input leakage Current IPI -1.0V~VPI~1.0V~VPI~1.0V -100 100 nA 

Input Resistance RIPI -1.0V~VPI~1.0V 10 M{) 

Input Offset Voltage Vlos -25 2S mV 

Output Resistance ROP 
Inverting unity gain at 

1 () 
VPO+ or VPO-

Unity-Gain Bandwidth Fe Open loop (VPO - ) 400 KHz 

RL~1S00{) VPO+ or 100 pF 
Load Capacitance CLP RL=600{) VPO- to SOO pF 

RL=300{) GNDA 1000 pF 

Gain from VPO - to VPO + GAp+ 
RL=300{) VPO+ to GNDAlevel at 

-1 VN 
VPO - = - 1.77Vrms ( + 3dBmo) 

Power Supply Rejection of VPO - connected to VPI 
PSRRp OKHz-4KHz 60 dB 

Vee or VBB OKHz-SOKHz 36 dB 

Depends on the device used and 1.536 MHz 
Frequency of Master Clock lit PM the BClKA/ClKSEl Pin 1.544 MHz 

MClKx and MClKR 2.048 MHz 

Width of Master Clock High tWMH MClKx and MClKA 160 ns 

Width of Master Clock low tWML MClKx and MClKR 160 ns 

Rise Time of Master Clock tRM MClKx and MClKR 50 ns 

Fall Time of Master Clock tFM MClKx and MClKR 50 ns 

Set-Up Time from BClKx High 
First bit clock after the leading 

(and FSx in Long Frame Sync tSBFM 100 ns 
Mode) to MClKx Falling Edge 

edge of FSx 

Period of Bit Clock tpB 485 488 15,725 ns 

Width of Bit Clock High tWBH VIH=2.2V 160 ns 

Width of Bit Clock low tWBL V1L =0.6V 160 ns 

Rise Time of Bit Clock tAB tPB =480ns 50 ns 

Fall Time qf Bit Clock tFB tPB = 488ns 50 ns 

c8SAMSUNG 
Electronics 

288 



KT8564/KT8567 CMOS INTEGRATED,CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 

Characteristic Symbol Test Conc(itions Min Typ Max Unit 

Holding Time from Bit Clock 
tHBF Long frame only 0 ns 

Low to Frame Sync 

Holding Time from Bit Clock 
tHOLO Short frame only 0 ns 

High to Frame Sync 

Set-Up Time for Frame Sync 
tSFB Long Frame Only 80 ns 

to Bit Clock Low 

Delay Time from BCLKx High 
tOBO Load = 150pF plus 2 LSTTL loads 0 180 ns 

to Data Valid 

Delay Time to TSx Low txop Load = 150pF plus 2 LSTTL loads 140 ns 

Delay Time from BCLKx Low 
tOEe 50 165 ns 

to Data Output Disabled 

Delay Time to Valid Data from 
FSx or BCLKx, tOZF CL = OpF to 150pF 20 165 ns 
whichever Comes Later 

Set-Up Time from DR Valid to 
tsoB 50 ns 

BCLKR/x Low 

Hold Time from BCLKR/x Low 
IHBD 50 ns 

to DR Invalid 

Delay Time from BCLKR/x Low 
tDFSSF Load = 50pF plus 2 LSTTL loads 300 ns 

to SIGR Valid 

Set-Up Time from FSX/R to 
tSF 

Short frame sync pulse 
50 ns 

BCLKXlR Low (1 or 2 bit clock periods 10ng)(Note 1) 

Hold Time from BCLKx/R Low 
tHF 

Short frame sync pulse 
190 ns 

to FSXlR Low (1 or 2 bit clock periods 10ng)(Note 1) , 

Hold Time from 3rd Period of 
Long frame sync pulse 

Bit Clock Low to Frame Sync tHBFI 100 ns 
(FSx of FSR) 

(from 3 to 8 bit clock periods long) 

Minimum Width of the Frame 
tWFL 64K bitls operating mode 160 

Sync Pulse (Low Level) 
ns 

Note 1: For short frame sync timing, FSx and FSR must go high while their respective bit clocks are high. 

PIN CONFIGURATION 
CD 
CD 
> 

+ 
0 
Q. 

> 
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KT8564/KT8567 

TIMING DIAGRAM 

MClKX 

MClKR 

BlCKx 

FSX 

Ox 

MClKX 
MClKR 

BClKx 

FSX 

Ox 

BClKR 

CMOS INTEGRATED CIRCUIT 

tozc 

Fig. 2. Short Frame Sync Timing 

FIg. 3 Long Frame Sync Timing 
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KT8564/KT8567 CMOS INTEGRATED CIRCUIT 

PIN DESCRIPTION 

Pin Name Function 

1 VPO+ The non-inverted output of the receive power amplifier. 

2 GNDA Analog ground. All signals are referenced to this pin. 

3 VPO- The inverted output of the receive power amplifier. 

4 VPI 
Inverting input to the receive power amplifier. 
Also powers down both amplifiers when connected to Vee. 

5 VFAO Analog output of the receive filter. 

6 Vee Positive power supply pin Vee = +;5V ± 5%. 

7 FSA 
Receive frame sync pulse which enables BCLKA to shift PCM data into 
DA, FSA is an 8KHz pulse train. (refer to Fig 2 and 3 for timing details) • 

8 DA 
Receive data input. PCM data is shifted into DA following the FSA 
leading edge. 

The bit clo.ck which shifts data into DA after the FSA leading edge. 

BCLKAI 
May vary from 64KHz to 2.048MHz. Alternatively, may be a logic input 

9 CLKSEL 
which selects either 1.536MHzl1.544MHz or 2.048MHz for master clock 
in synchronous mode and BCLKx is used for both transmit and receive 
directions. (see Table 1) 

Receive master clock. Must be 1.536MHz or 2.048MHz. May be 

MCLKAI 
asynchronous with MCLKx, but should be synchronous with MCLKx 

10 
PDN 

for best performance. When MCLKA is connected continuously low, 
MCLKx is selected for all internal timing. When MCLKA is connected 
continuously high, the device is powered down. 

11 MCLKx 
Transmit master clock. Must be 1.536MHz, 1.544MHz or 2.048MHz. 
May be async!Jronous with MCLKA. 

12 BCLKx 
The bit clock which shifts out the PCM data on Dx. May vary from 
64KHz to 2.048MHz, but must be synchronous with MCLKx. 

13 Dx The TRI-ST ATE PCM data output which is enabled by FSx• 

14 FSx 
Transmit frame sync pulse input which enables BCLKx to shift out the 
PCM data a on Dx, FSx is an 8KHz pulse train. (refer to Fig 2, 3) 

15 TSx Open drain output which pulses low during the encoder time slot. 

Analog loopback control input. Must be set to logic '0' for normal 

16 ANLB 
operation. When pulled to logic '1', the transmit filter input is dis 
connected from the output of the preamplifier and connected to the 
VPO+ output of the receive power, amplifier. 

17 GSx 
Analog output of the transmit input amplifier. 
Used to externally set again. 

18 ' VFxl- Inverting input of the transmit input amplifier. 

19 VFxl+ Non-inverting input of the transmit input amplifier. 

20 Vee Negative power supply pin Vee = ~ 5V ± 5%. 
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KT8564/KT8567 CMOS INTEGRATED CIRCUIT 

TRANSMISSION CHARACTERISTICS 
(Unless otherwise specified: Ta=O°C to 70°C, Vcc =5V±5%, Vaa= -5V±5%, GNDA=OV, f=1.02KHz, 
V1N = OdBmO, transmit input amplifier connected for unity-gain non-inverting.) 

Characteristic Symbol Test Condition Min Typ Max 

AMPLITUDE RESPONSE 

Ta=25°C, Vcc =5V, Vaa= -5V 
Receive Gain, Absolute GRA Input = Digital code sequence for -0.15 0.15 

OdBmO signal at 1020Hz 

f = OHz to 3000Hz -0.15 0.15 

Receive Gain, Relative to GRA GRR 
f=3300Hz -0.35 0.05 
f=3400Hz -0.7 0 
f=4000Hz -14 

Absolute Receive Gain Variation GRAT Ta=O°C to 70°C ±0.1 
with Temperature 

Absolute Receive Gain Variation GRAV Vcc=5V±5%, Vaa= -5V±5% ±0.05 
with Supply Voltage 

Sinusoidal test method; reference 
input PCM code corresponds to an 

Receive Gain Variations with 
GRRL 

Ideally encoded -10dBmO signal 
Level PCM level = - 40dBmO to + 3dBmO -0.2 0.2 

PCM level = - 50dBmO to - 40dBmO -0.4 0.4 
PCM level = - 55dBmO to - 50dBmO -1.2 1.2 

Receive Filter Output at VFRO VRO RL= 100 -2.5 2.5 

Absolute Levels AL 
Nominal OdBmO level is 4dBm (6000) 

1.2276 OdBmO 

Max Transmit Overload Level tMAX 
Max transmit overload level 2.501 
KT8564(3.17dBmO), KT8567(3.14dBmO) 2.492 

Transmit Gain, Absolute GXA 
Ta=25°C, Vcc =5V, Vaa= -5V -0.15 0.15 Input at GSx = OdBmO at 1020Hz 

f=16Hz -40 
f=50Hz -30 
f=60Hz -26 
f=200Hz -1.8 -0.1 

Transmit Gain, Relative to GXA GXR 
f = 300Hz - 3000Hz -0.15 0.15 
f=3300Hz -0.35 0.05 
f=3400Hz -0.7 0 
f=4000Hz -14 
f = 4600Hz and up, measure -32 
Response from OHz to 4000Hz 

Absolute Transmit Gain Variation GXAT Ta= O°C to lO°C ±0.1 
with Temperature 

Absolute Transmit Gain Variation GXAV Vcc=5V±5%, Vaa= -5V±5% ±0.05 
with Supply Voltage 

SinusoIdal test method 

Transmit Gain Variations with 
Reference level = -10dBmO 

GXRL VFxl + = - 40dBmO to + 3dBmO -0.2 0.2 
Level VFxl + = - 50dBmO to - 40dBmO -0.4 0.4 

VFxl + = - 55dBmO to - 50dBmO -1.2 1.2 
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KT8564/KT8567 CMOS INTEGRATED CIRCUIT 

TRANSMISSION CHARACTERISTICS (Continued) 

Characteristic Symbol Test Condition Min Typ Max Unit 

ENVELOPE DELAY DISTORTION WITH FREQUENCY 

Transmit Delay, Absolute DXA f = 1600Hz 290 315 !J,s 

f = 500Hz - 600Hz 195 220 !J,s 
f = 600Hz - 800Hz 120 145 !J,s 
f = 800Hz -1000Hz 50 75 !J,s 

Transmit Delay, Relative to DXA DXA f = 1000Hz -1600Hz 20 40 !J,s 
f = 1600Hz - 2600Hz 55 75 !J,s 
f = 2600Hz - 2800Hz 80 105 !J,s 
f = 2800Hz - 3000Hz 130 155 !J,s 

Receive Delay, Absolute DRA f = 1600Hz 180 200 !J,s I 
f = 500Hz - 1000Hz -40 -25 !J,s 
f = 1000Hz -1600Hz -30 -20 !J,s 

Receive Delay, Relative to DAA DRA f = 1600Hz - 2600Hz 70 90 !J,s 
f = 2600Hz - 2800Hz 100 125 !J,s 
f = 2800Hz - 3000Hz 145 175 !J,s 

NOISE 

Transmit Noise, C Message 
Nxc VFxl + = OV, KT8564 12 15 dBrncO 

Weighted 

Transmit Noise, P Message 
Nxp VFxl + = OV, KT8567 -74 -67 dBmOp 

Weighted 

Receive Noise, C Message 
NRc 

PCM code equals alternating 
8 11 dBrncO Weighted positive and negative zero, KT8564 

Receive Noise, P Message 
NAP 

PCM code equals positive zero, -82 -79 dBmOp 
Weighted KT'8567 

Noise, Single Frequency NAS 
f = OKHz to 100KHz, loop around 

-53 dBmO 
measurement, VFxl + = OV rms 

Positive Power Supply Rejection, 
VFxl + = OV rms, 

PPSRx Vcc = 5.0Voc + 100mV rms 30 35 dBC 
Transmit 

f = OKHz - 50KHz 

Negative Power Supply Rejection, 
VFxl + = OVrms , 

NPSRx Vee = - 5.0Voc + 100mVrms 40 45 dBC 
Transmit f = OKHz - 50KHz 

PCM code equals positive zero 

Positive Power Supply Rejection, 
Vcc = 5.0Voc + 100mV rms 

PPSRA f = OHz - 4000Hz 35 dBC 
Receive f = 4KHz - 25KHz 35 dB 

f = 25KHz - 50KHz 35 dB 

PCM code equals positive zero 

Negative Power Supply Rejection, 
Vee = - 5.0Voc + 100mVrms 

NPSRA f = OHz - 4000Hz 40 dBC 
Receive f = 4KHz - 25KHz 40 dB 

f = 25KHz - 50KHz 36 dB 
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KT8564/KT8567 CMOS INTEGRATED CIRCUIT 

TRANSMISSION CHARACTERISTICS (Continued) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Loop around measurement, OdBmO, 
300Hz - 3400Hz input applied to 

Spurious Out-ot-Band Signals 
VFxl +, measure individual image 

at the tChannel Output 
SOS signals at VFRO 

4600Hz - 7600Hz -32 dB 
7600Hz - 8400Hz -40 dB 
8400Hz -100,000Hz -32 dB 

Distortion 

Signal to Total Distortion STDx Sinusoidal test method 

Level = 3.0dBmO 33 dBC 
= OdBmO to 30dBmO 36 dBC 

Transmit or Receive 
STDR 

= - 40dBmO XMT 29 dBC 
Halt·Channel RCV 30 dBC 

= -55dBmO XMT 14 "dBC 
RCV 15 dBC 

Single Frequency Distortion, 
SFDx -46 dB 

Transmit 

Single Frequency Distortion, 
SFDR -46 dB 

Receive 

Loop around measurement, 

Intermodulation Distortion IMD 
VFx+ = -4dBmO to -21dBmO, two 

-41 dB 
frequencies in the range 
300Hz - 3400Hz 

Crosstalk 

Transmit to Receive Crosstalk CTX•R 
t = 300Hz - 3400Hz 

-90 -75 dB 
DR = Steady PCM code 

Receive to Transmit Crosstalk CTR.X t = 300Hz - 3000Hz, VFxl = OV 
-90 -70 

dB 
(Note 1') 

Power Amplifiers 

Maximum OdBmO Level tor 
Balanced load, RL connected 

Better than ± 0.1dB Linearity 
between VPO + and VPo-

VOL RL=6000 3.3 Vrms Over the Range -10dBmO to 
RL= 12000 3.5 Vrms 

+3dBmO 
RL=30KO 4.0 Vrms 

Signal/Distortion SIDp RI. = 6000, OdBmO 50 dB 

Note 1. CTR.X is measured with a - 50dBmO activating signal applied at VFxl +. 
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KT8564/KT8567 CMOS INTEGRATED CIRCUIT 

SELECTION OF MASTER CLOCK FREQUENCIES 

MASTER CLOCK FREQUENCY SELECTED 
BCLKRiCLKSEL 

KT8564 KT8567 

Clocked 1.536MHz or 1.544MHz 2.048MHz 

0 2.048MHz 1.536MHz or 1.544MHz 

1 (or open circuit) 1.544MHz 2.048MHz 

ENCODING FORMAT AT Dx OUTPUT 

KT8564 (,L-Law) KT8567 (A-Law, Includes Even Bit Inversion) 

VIN = + Full Scale 10000000 

VIN=OV 
11111111 
01111111 

VIN = - Full Scale 00000000 

APPLICATION CIRCUIT 

R2 

300 

-5V Vaa 

0.1 

600 GNDA 

0.1 

+5V Vee 

300 

Note 1: Transmit gain =20 x IOg(R1:2 R2),(R1 + R2)~10KO 

Note 2: Receive gain = 20 x log(2 ~:\R4~ 10KO 
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KT8592 CMOS INTEGRATED CIRCUIT 

4 x 4 CROSSPOINT SWITCH WITH 
CONTROL MEMORY 
The KT8592 contains 4 x 4 matrix-array with 16 latches. Anyone of 
16 switches can be selected by applying its address to the device 
and a pulse to the strobe input pin. The selected switch can be turn­
ed on or off by applying a logical one or zero to the data in and the 
strobe input at logical one. 

FEATURES 
• Low on resistance (Typ: 7Sn at Voo= 12V) 
• Internal control latches 
• 2Vpp analog signal capability 
• High linearity: O.S% distortion (Typ) at f = 1 KHz, V1N = SVP•p , 

,---------------------

16 DIP 

V DO = 1 OV, RL = 1 Kn 
ORDERING INFORMATION 

Package Operating Temperature 

16DIP 

BLOCK DIAGRAM 
t Under Development 

PIN CONFIGURATION 
STROBE DATA 

• 
X1 16 VDD 

A 

'--+-----6----+-......... --+-~+-Ya DATA IN 
K 

15 YO 

B 4 TO 16 C T 14 Y1 

DEMULTI 
PLEXER D 4 8 13 X3 

C 
LATCHES -1--+---+---+-~---!_-+--+- Y1 

S 
B 12 X2 

9 
A 2 11 Y3 

D i 

STROBE 7 10 Y2 

VSS XO 

XO X1 X2 X3 
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KT8592 CMOS INTEGRATED CIRCUIT 

INPUT/OUTPUT DESCRIPTION 

1/0 Lavel Pin No. 

POVYER 

I Voo 16 Positive power supply 

I Vss 8 Negative power supply 

ADDRESS 

I A, B 6, 5 X Address lines. These 2 pins are used to select one of the 4 rows of 
switches. Refer to the thruth table. 

I C,D 3, 4 Y Address lines. These 2 pins are used to select one of the 4 columns 
of switchs. Refer to the thruth table. 

CONTROL I 
I Data 2 This input determines if the selected switch will be turned On (closed) or 

Off (opened). If the pin is held high. The selected switch will be closed. 
If the pin is held low, the switch will be opened. 

I Strobe 7 This pin enables whatever action is selected by the address and data in 
pins. When the strobe pin is held low, no switch openings or closings 
take place. When the strobe pin is holding high. The switch addressed 
by the selected lines will be opened or closed. (Depending upon the 
state of the data in pin) 

DATA 

I/O XO-X3 9,1,12,13 Analog input/outputs. These pins are connected to the rows of the 
switch matrix. 

I/O YO-Y3 15,14,10,11 Analog input/outputs. These pins are connected to the columns of the 
switch matrix. 

TRUTH TABLE 
ADDRESS 

CONNECTIONS 
A B C D 

0 0 0 0 XO - YO 

1 0 0 0 X1 - YO 

0 1 0 0 X2 - YO 

1 1 0 0 X3 - YO 

0 0 1 0 XO - Y1 

1 0 1 0 X1 - Y1 

0 1 1 0 X2 - Y1 

1 1 1 0 X3 - Y1 

0 0 0 1 XO - Y2 

1 0 0 1 X1 - Y2 

0 1 0 1 X2 - Y2 

1 1 0 1 X3 - Y2 

0 0 1 1 XO - Y3 

1 0 1 1 X1 - Y3 

0 1 1 1 X2 - Y3 

1 1 1 1 X3 - Y3 
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KT8592 CMOS INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value Unit 

Supply Voltage Voo -0.5- +20 V 

Input Voltage, All Inputs VIN -0.5-Voo +0.5 V 

Input Current (Analog Inputs) liN ±10 mA 

Power Dissipation Po 500 mW 
--

Operating Temperature Range Ta -40- +85 °C 

Storage Temperature Range Tstg -65- + 150 °C 

DC ELECTRICAL CHARACTERISTICS 

Test Conditions Values 

Characteristic VIN Voo 25°C Unit 
-40°C 85°C 

(V) (V) Min Typ Max 

CROSS POINTS 

100, Quiescent Current 5 5 150 0.04 5 
10 10 300 0.04 10 

uA 
15 20 600 0.04 20 

Ron, ON Resistance Any Switch 5 1000 1440 225 1250 
Vis=O to Voo 10 145 205 85 180 n 

12 110 155 75 135 

~ 15 75 110 65 95 

6Ron, 60N Resistance Between Any 5 35 
Two Switches 10 20 n 

12 18 
15 15 

IL' OFF Switch Leakage All Switches 0/18 18 ±100 ±1000 ±1 ±100 nA 
Current OFF 

CONTROLS 

VIL, Input Low Voltage OFF Switch 5 1.5 1.5 
k<0.2 uA 10 3 3 V 

15 4 4 

VIH, Input High Voltage ON Switch see 5 3.5 3.5 
Ron Charac. 10 7 7 V 

15 11 11 ... 

!tN, Input Current Any Control 0/18 18 ±0.1 ±1 ± 10-5 ±0.1 uA 
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KT8592 CMOS INTEGRATED CIRCUIT 

AC ELECTRICAL CHARACTERISTICS (Ta = 25°C) 

Test Conditions Values 

Characteristic fl RL VIS VDD Unit 

(KHz) (KO) (V) (V) 
Min Typ Max 

CROSSPOINTS 

tpHL. tpLH. Propagation Delay Time CL=50pF 5 5 30 60 
(Switch ON) t,. t,=20ns 10 10 10 15 30 ns 
Signal Input to Output Fig. 2 15 15 10 20 

Frequency Response 
(Any Switch ON) Sine Wave Input 1 1 5 10 40 MHz 
20 log (VosMs) = - 3dB I 
Sine Wave Distortion 1 1 5 10 0.5 % 

Feedthrough Sine Wave Input 
1.6 1 5 10 -80 dB 

(All Switches OFF) Fig. 3 

Frequency for Signal Crosstalk Sine Wave 1 10 10 
Attenuation of 40dB Input 1.5 MHz 
Attenuation of 11 OdB 0.1 KHz 

C. CapaCitance 
Xn to Ground 5-15 18 

pF 
Yn to Ground 5-15 30 
Feedthrough 0.4 

CONTROLS See Fig. 

Propagation Delay Tim,e 
5 300 600 

tpHZ Strobe to Output RL= 1KO 
5 10 125 250 

(Switch Turn on CL=50pF 
15 80 160 

to High Level) t,. t,=20ns 

tPZH Data in to Output 5 110 220 
(Turn on to High Level) 6 10 40 80 ns 

15 25 50 

tPZH Address to Output 5 350 700 
(Turn on to High Level) 7 10 135 270 

15 90 180 

Propagation Delay Time 5 165 330 
tpHZ Strobe to Output 5 10 85 170 

(Switch Turn OFF) 15 70 140 

tpHL Data in to Output 5 210 420 
(Turn on to Low Level) 6 10 110 220 ns 

15 100 200 

tPHZ Address to Output 5 435 870 
(Turn OFF) 7 10 210 420 

15 160 320 
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KT8592 CMOS INTEGRATED CIRCUIT 

AC ELECTRICAL CHARACTERISTICS (Continued) 

fest Conditions Values 

Characteristic 
I (:~) I V's See Voo Unit 

(V) Fig. (V) 
Min Typ Max 

tsu• Setup Time RL = 1 KO. CL = 50pF 5 95 190 
Data in to Strobe. Address t,. tf = 20ns 5 10 25 50 

7 15 15 30 

Hold Time 
ns 

tH. 5 
5 180 360 

Data in to Strobe. Address 
7 

10 110 220 
15 35 70 

fa. Switching Frequency 5 0.6 1.2 
10 1.6 3.2 MHz 
15 2.5 5 

5 300 600 
tw. Strobe Pulse Width 10 120 240 ns 

15 90 180 

Control Crosstalk I 10 I 10 
10 mV Data In. Address or 75 

Strobe to Output 
Square Wave Input (Peak) 

t,. tf = 20ns 

CIN • Input Capacitance Any Control Input 5 7.5 pF 
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KT8592 CMOS INTEGRATED CIRCUIT 

TEST CIRCUIT 
FIG. 1 Ron MEASUREMENT 

Ion 

mA 

1 r------I AN::~~::---lN I ~ 
Vi=6.75V I I Vo=6.5V 

L\Ron = L\ Vllon 

FIG. 2 PROPAGATION DELAY TIME & WAVEFORMS 
(SIGNAL INPUT TO SIGNAL OUTPUT, SWITCH ON) 

ON 

Vis J----+--.__---u Vos 
VDD 

50% 
Vis 0---"" 

VDD 

50% 

50% 
Vos 0-----

SW = ANY CROSSPOINT 
STROBE = DATA IN = VDD 

FIG. 3 OFF ISOLATION MEASUREMENT (FEEDTHROUGH) 

(rms) 
Vis ~-_--I ANY OFF SWITCH 

10=20 LOG (Vos/V,S) dB 

c8~SUNG 
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50% 
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KT8592 CMOS INTEGRATED CIRCUIT 

FIG. 4 CROSSTALK MEASUREMENT 
SAME INTEGRATED CIRCUIT 

Vis o--~----4 ANY ON SWITCH ANY OFF SWITCH 1--__ -OVos 

CROSSTALK=20 LOG (VoslVis) dB 

FIG. 5 PROPAGATION DELAY TIME & WAVEFORMS 
(STROBE TO SIGNAL OUTPUT, SWITCH TURN ON OR TURN OFF) 

Vis 

DATA IN 

STROBE 

Voo 
STROBE 

o 

t--..__--.---cI Vos 

1KO 

Voo 
DATA IN 

o 

Voo 
Vos 

o 

FIG. 6 PROPAGATION DELAY TIME & WAVEFORMS 
(STROBE TO SIGNAL OUTPUT, SWITCH TURN ON TO HIGH or LOW LEVEL) 

DATA IN 

SW = ANY CROSSPOINT 
STROBE = Voo 

c8~SUNG 

Voo 

DATA IN 

o 

Voo---+tI 
Vos 
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KT8592 CMOS INTEGRATED CIRCUIT 

FIG. 7 PROPAGATION DELAY TIME & WAVEFORMS 
(ADDRESS TO SIGNAL OUTPUT, SWITCH TURN ON or TURN OFF) 

ADDRESS =0 ADDRESS = 1 Voo 
ADDRESS 

0--..1 

I--+--..--u Vos2 

50pF 

SW = ANY CROSSPOINT 
STROBE = Voo 

Voo 
DATA IN 

Vos1 

Vos2 

FIG. 8 WAVEFORMS FOR CROSSTALK (CONTROL INPUT TO SIGNAL OUTPUT) 

CONTROLS 

Voo 

Vis (J--___ -I r-__ -{JVos 
CONTROL 0 ___ ..I 

10KO 

50mV 
VOS 0 

-50mV 

SW = ANY CROSSPOINT 
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KT8593 CMOS INTEGRATED CIRCUIT 

12x8 CROSSPOINT SWITCH WITH 
CONTROL MEMORY 
The KT6593 contains a 12 x 8 array of crosspoint switch with a 7 to 
96 line decoder and latch circuits. Anyone of 96 switches can be 
selected by applying the appropriate 7 input bits. The selected switch 
can be turned on or off by applying a logical one or zero to the data 
in and the strobe input at logical one. A reset signal can be used to 
turn off all the switches together when is switched at logical one. 
Logic inputs are TTL compatible. 

FEATURES 
• Low on Resistance (Typ: 350 at Voo=14V) 
• Internal Control Latches 
• 2 Vpp Analog Signal Capability 
• Less than 1 % Total Distortion at 0 dBm 

40 DIP 

ORDERING INFORMATION 

Package Operating Temperature 

BLOCK DIAGRAM 
STROBE DATA.IN RESET 

AYO 

AY1 

AY2 

AXO 

AX1 

AX2 

AX3 

YO Y1 Y2 

c8SAMSUNG 
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t Under Development 

PIN CONFIGURATION 

Y4 Y5 Y6 Y7 

Y3 

AY2 

NC 

NC 

X6 

X10 

X11 

Y6 

STROBE 

Voo 

Y2 

DATA·IN 

Y1 

NC 

YO 

NC 

XO 

X1 

X2 

X3 

X4 

X5 

NC 

NC 

AY1 

AYO 

AX2 

AX1 

Y4 
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KT8593 CMOS INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Characte ristic Symbol Value Unit 

Supply Voltage VDD -0.5-18 V 

Input Voltage Range VIN - 0.5- VDD + 0.5 V 

Input Current (Analog Input) hN ±12 mA 

Power Dissipation PD 1 W 

Operating Temperature Range Ta 0-70 °C 

Storage Temperature Range TSl9 -50-125 °C 

RECOMMENDED OPERATING CONDITION I 
Characteristic Symbol Value Unit 

Supply Voltage VDD 10 -16 V 

Operating Temperature Ta 0-70 °C 

Input Logic Level V1N O-VDD V 

DC ELECTRICAL CHARACTERISTICS (Ta = 0 to 70°C, VDD = 14V) 

Characteristic Test Condition Min Typ Max Unit 

CROSSPOINT 

Operating Current fo= 100 KHz 35 mA 

ON Resistance VIDC = 6.75V VODC = 6.5V (Fig. 1) 35 75 n 
fiR on Between any 2 Switch 6 10 n 
OFF Leakage All Switches OFF Vas = ViS = 0 to VDD 1 ±500 nA 

CONTROLS 

V1L 0.8 V 

V1H 2.4 V 

Input Leakage 0.1 ±3 nA 

c8SAMSUNG 
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KT8593 CMOS INTEGRATED CIRCUIT 

AC ELECTRICAL CHARACTERISTICS (Ta=25°C, CL=SOpF, t" t,=20nS, Voo=14V) 

Test Conditions Values 
Characteristic fi RL Vis Voc Unit 

(KHz) (KG) (Vpp) (V) 
Note Min Typ Max 

CROSSPOINTS 

tPHL. Propagation delay time 
1 2 5 Fig. 2 10 40 nS 

tPLH. (Switch ON) signal input to output 

Frequency response 
(Any switch ON) 0.091 2 5 CL=3pF 50 MHz 
20 log (Vas/Vis) = - 3dB 

Sine wave distortion 1000 0.091 2 5 1 % 

Feedthrough 
10 1 2 5 Fig. 3 -90 dB 

(All switches OFF) 

Frequency for signal crosstalk 
Attenuation of 40dB 1 2 5 Fig. 4 1 MHz 
Attenuation of 11 OdB 5 KHz 

C Capacitance Xn to ground 15 

Yn to ground 1000 0.1 5 15 pF 

Feedthrough 0.4 

C Capacitance 
1000 0.1 5 5 pF 

Logic input to ground 

Test Conditions Values 
Characteristic See Voo Unit 

Fig. (V) 
Min Typ Max 

CONTROLS 

tpSN. Propagation delay time RL = 1 KG, CL = 50pF 
Strobe to output t r • t,=20nS 5 14 150 200 nS 
(Switch Turn-ON) 

tPZH. Data-In to Output 
6 14 100 150 nS 

(Turn-ON to High Level) 
---

tpAN. Address to Output 
7 14 150 200 nS 

(Turn-ON to High Level) 

TpsF• Propagation delay time 
Strobe to Output 5 14 150 200 nS 
(Switch Turn-OFF) 

tPZL. Data-In to Output 
6 14 100 150 nS 

(Turn-ON to Low Level) 
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KT8593 CMOS INTEGRATED CIRCUIT 

AC ELECTRICAL CHARACTERISTICS (Continued) 

Test Conditions Values 

Characteristic See VDD 
Unit 

Fig. (V) 
Min Typ Max 

tpAF. Address to Output RL = 1KO, CL = 50pF 
7 14 150 200 nS 

(Turn-OFF) tr. t,= 20nS 

tss. Set-Up time 
5 14 20 nS 

Data-In to Strobe 

tSH. Hold time 
5 14 20 nS 

Data-In to Strobe 

tAS. Set-Up time 
7 14 20 nS 

Data-In to Address 
I 

tAH. Hold time 
7 14 20 nS 

Data-In to Address 

fs. Switching Frequency 14 1 MHz 

two Strobe Pulse Width 14 40 nS 

Control Crosstalk Square wave input 
Data-In, Address, VIN = 3V, RL = 10KO 8 14 75 mV 
or Strobe to Output tr• t,=20nS 

two Reset Pulse Width RL = 1 KO, CL = 50pF 
9 14 40 nS 

tr• t,=20nS 

tpHZ. Reset Turn-OFF Delay 9 14 150 200 nS 
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KT8593 CMOS INTEGRATED CIRCUIT 

TEST CIRCUITS 

FIG. 1. RON MEASUREMENT 

1 V,=6.75V 

RON = LV liON 

ION 

ANY 

SWITCH 

ON 

/:'V=0.25V 

FIG. 2. PROPAGATION DELAY TIME & WAVEFORMS 
(SIGNAL INPUT TO SIGNAL OUTPUT, SWITCH ON) 

ON 

v,s 0--

SW = ANY CROSSPOINT 

STROBE = DATA-IN = VOO 

ViS 

I-------..~--..---{ )VOS 

Voo 

50% J'l 

t pLH 

Voo 

50% j{ 

FIG. 3. OFF ISOLATION MEASUREMENT (FEED THROUGH) 

10 ", 20 Log(VosNis) dB 

(RMS) 
V's n-_----I 

50n 

_ 0.7 Vrms 
10KHz 
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ANY-OFF 
SWITCH 

I Y.-'5Y 

~50% 

tpHL 

, 
..1\, 50% 
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KT8593 CMOS INTEGRATED CIRCUIT 

FIG. 4. CROSSTALK MEASUREMENT 

O.7Vrms 
1KHz 

CT = 20 Log (VosNis) dB 

ANY-ON 
SWITCH 

SAME INTEGRATED CIRCUIT 

FIG. 5. PROPAGATION DELAY TIME & WAVE FORMS 

ANY-OFF 
SWITCH 

(RMS) 

(STROBE TO SIGNAL OUTPUT, SWITCH TURN-ON OR TURN-OFF) 

STROBE 

DATA·IN 

SW = ANY CROSSPOINT 

FIG. 6. PROPAGATION DELAY TIME & WAVE FORMS 
(DATA-IN SIGNAL OUTPUT, SWITCH TURN ON TO HIGH OR LOW LEVEL) 

DATA·IN 

1KIJ 60pF 

SW = ANY CROSSPOINT 
STROBE-Voo 

DATA 

·IN 0 

Vos 
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Voo 

DATAVOO~ 

IN :oo~m .... 
Vas 90% 
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KT8593 CMOS INTEGRATED CIRCUIT 

FIG. 7. PROPAGATION DELAY TIME & WAVE FORMS 
(ADDRESS TO SIGNAL OUTPUT, SWITCH TURN-ON OR TURN-OFF) 

ADDRESS·O 

v,s 

SW = ANY CROSSPOINT 
STROBE = Voo tpAN 

Voo---

Vos2 10% 

0----'1 

FIG. 8. WAVE FORMS FOR CROSSTAtK (CONTROL INPUT TO SIGNAL OUTPUT) 

CONTROLS 

3V----.... --.. 
CONTROLS 

. V;, 
0---...... 

50mV- - ----~ 
Vo. 0 ,.,. ..... -~ 

- 50mV - - - - - -

SW .. ANY CROSSPOINT 

FIG. 9. PROPAGATION DELAY TIME & WAVE FORM (RESET TO OUTPUT SIGNAL) 

DATA-IN 

RESET 

SW .. ANY CROSSPOINT 
STROBE-Voo 

r~ 

c8~SUNG 

DATA-IN 

vooz 0 

Vos------...., 

RESET------", 

1----tpzH ------1 

10% 
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KT8593 

TRUTH TABLE 

Address 
Not 
Allowed 

r[ 

L[ 

AXO 

0 

1 

0 

1 

0 

1 

0 
--

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 
~ 
1 

0 
~ 

1 

0 
~ 

1 

0 
~ 

1 

0 
~ 

1 

0 
.j. 

1 

0 
~ 

1 

AX1 AX2 

0 0 

0 0 

1 0 

1 0 

0 1 

0 1 

1 1 

1 1 

0 0 

0 0 

1 0 

1 0 

0 1 

0 1 

1 1 

1 1 

0 0 
~ ~ 

0 1 

0 0 
~ ~ 

0 1 

0 0 
~ ~ 

0 1 

0 0 
~ .j. 

0 1 

0 0 
~ ~ 
0 1 

0 0 
.j. .j. 

0 1 

0 0 
.j. .j. 

0 1 
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Address 

AX3 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 
~ 
1 

0 
.j. 

1 

0 
.j. 

1 

0 
~ 

1 

0 
.j. 

1 

0 
.j. 

1 

0 
.j. 

1 

CMOS INTEGRATED CIRCUIT 

Connections 
AVO AV1 AV2 

0 0 0 XO-YO 

0 0 0 X1-YO 

0 0 0 X2-YO 

0 0 0 X3-YO 

0 0 0 X4-YO 

0 0 0 X5-YO I 
0 0 0 No Connection 

0 0 0 No Connection 

0 0 0 X6-YO 

0 0 0 X7-YO 

0 0 0 X8-YO 

0 0 0 X9-YO 

0 0 0 X10-YO 

0 0 0 X11- YO 

0 0 0 No Connection 

0 0 0 No Connection 

1 0 0 XO-Y1 
~ .j. .j. .j. 

1 0 0 X11- Y1 

0 1 0 XO-Y2 
.j. .j. .j. .j. 

0 -1 0 X11- Y2 

1 1 0 XO-Y3 
.j. .j. .j. .j. 

1 1 0 X11- Y3 

0 0 1 XO-Y4 
~ .j. .j. .j. 

0 0 1 X11- Y4 

1 0 1 XO-Y5 
.j. .j. .j. .j. 

1 0 1 X11- Y5 

0 1 1 XO-Y6 
~ .j. .j. .j. 

0 1 1 X11-Y6 

1 1 1 XO-Y7 
.j. .j. .j. .j. 

1 1 1 X11- Y7 
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KT8593 CMOS INTEGRATED CIRCUIT 

INPUT/OUTPUT DESCRIPTION 

1/0. Label Pin No. Description 

POWER 

I Voo 40 Positive power supply 

I Vss 20 Negative power supply 

ADDRESS 

I AXO -AX3 4,5,22,23 X address lines. These 4 pins are used to select one of 
the 12 rows of switches. Refer to the truth table 

I AYO-AY2 2, 24, 25 Y address lines. These 3 pins are used to select one of 
the 8 columns of switches. Refer to the truth table 

CONTROL 

I Data In 38 This input determines if the selected switch will be turned 
ON (closed) or OFF (opened). If the pin is held high, the 
selected switch will be closed. If the pin is held low, the 
switch will be opened. 

I Strobe 18 This pin enables whatever action is selected by the ad-
dress and data pins. When the strobe pin is held low, no 
switch openings or closings take place. When the strobe 
pin is helding high, the switch addressed by the select 
lines will be opened or closed (depending upon the state 
of the data-in pin) 

I Reset 3 Master reset. This pin turns OFF (opens) all 96 switches. 
The states of the above control lines are irrelevent this 
pin is active high. 

DATA 

I/O XO-X11 8-13, Analog input/outputs. These pins are connected to the 
28-33 rows of the switch matrix. 

I/O YO-Y7 1, 15, 17, 19, Analog input/outputs. These pins are connected to the 
21,35,37,39 columns of the switch matrix. 

c8SAMSUNG 
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KT8593 CMOS INTEGRATED CIRCUIT 

TYPICAL APPLICATIONS 
Although the KT8593 allows switching 96 possible signal paths. it is not limited to applications of only an 8 x 12 x 1 configura­
:ion. Figure 1 shows a method of addressing 4 separate KT8593's. In this example, the RESET, DATA-IN, and ADDRESS 
lines are connected in parallel for the four devices. The logic for lines A, B and STROBE go to a 2-line to 4-line decoder 
with the STROBE used to both enable and clock the data. This decode (or-a wider one) could be easily implemented with 
a single programmable logic device. 

Figure 2 shows a case where both the X and V lines have been expanded. This may be useful for applications where 
several different source/destination paths need to be controlled by a single controller. The A and B lines are decoded 
to select the desired device. 

In Figure 3, the V -lines of all devices are connected in parallel to allow an 8 x 48 x 1 switch configuration. The A and B 
inputs become in effect an extension of the X-address line. This could also be used to make a 32 x 12 x 1 matrix by trying 
the X-lines in parallel with the A and B inputs used as V-address lines. 

Figure 4 shows an application where switches in 2 devices are connected at the same time. This would be useful in ap­
plications requiring the switching of differential signals. 

Figure 1. 
STR 

D 
3 KT8593 
f AY 
4 

--, AX RESET 

T 

STR 

D 
3 KT8593 

AY 
4 

I AX RESET 

STR 

D 
3- KT8593 
I AY 
4 
f AX RESET 

RESE T I 
'1 

STR 

DATA-IN D 
3 KT8593 

AY AY 
4 

AX T AX RESET 

-- r--""" A 

I 
J --

....... 
"" ..J J B --

STROBE -r '\. 
L-,I 
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KT8593 CMOS INTEGRATED CIRCUIT 

Figure 2. 

~ 
I'. 

XO-X11 AXO-AX11 
v 

KT8593 

~ -" 
STROBE 1 STR YO-Y7 ~ 

AYO-AY7 

I v 

OTHER St'TCHES I X'_Xl1

k 
~ ~'-BXI1 

STR m::_ y, 
STROBE 4 BYO- BY7 

Figure 3. 

XO-X11 / 
"-r ~ AXO-AX11 

KT8593 

/ I'. 

YO-Y7 YO-Y7 
v 

~ "-
XO-X11 ~ i'-r BXO-BX11 

KT8593 

/ YO-Y7 "-r L 
t 

TO OTHER 
SWITCHES 

Figure 4. 

/ ..... 
XO-X11 

"-r v 
AXQ-AX11 

KT8593 

/ "-
YO-Y7 - STR ~ 
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v 

/ "-
XO-X11 

YO-Y7 

BXO-BX11 

STROBE A 

" 

I 

v 

KT8593 

V YO-Y7 

IJ 
STR ~ 

t 
TO OTHER 
SWITCHES 
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KA2654 

LINE DRIVER AND RECEIVER 
The KA2654 is a monolithic one line driver and one line 
receiver designed to interface DTE (Data Terminal Equip­
ment) with DCE (Data Communication Equipment) in 
conformance with the specifications of EIA standard 
No.RS-232C. 
The driver is similar to the MC1488. The receiver is simi­
lar to the MC1489 and that a separate response control 
terminal is provided for. 
A resistor or a resistor and bias voltage can be connect­
ed between this terminal and ground to shift the input 
threshold voltage level. An external capacitor can be 
connected from terminal to ground to provide input 
noise filtering. 

FEATURES 
• Meet specifications of EIA RS·232C 
• Current limited output: 12mA (Typ) 
• Wide supply voltage: ± 4.5 - ± 15V 
• Low power consumption: 117mW 
• Power off source impedance: 300 ohms 
• Response Control Provides 
• Receiver output compatible with TTL 

PIN CONFIGURATION 

REC. 
OUT 

• 
8 vee 

7 DR. OUT 

6 
RESP. 
CONT 

c8SAMSUNG 
Electronics 

DRIVER 
INPUT 

LINEAR INTEGRATED CIRCUIT 

8 DIP 

8 SOP 

ORDERING INFORMATION 

Device Package Operating Temperature 

KA2654N 8 DIP -20 - +85°C 

KA2654D 8 SOP -20 - + 70°C 

BLOCK DIAGRAM 
Vee 

~---+------f 7 DRIVER 

RESPONSE 
CONTROL 

REFERENCE 
REGURATOR 

OUTPUT 

RECEIVER 
INPUT 
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KA2654 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C, unless otherwise noted) 

Characteristic Symbol Value Unit 

Positive Supply Voltage Vee -0.4 - + 18 V 
Negative Supply Voltage VEE 0.4 - -18 V 
Input Voltage Range of Driver Vird -5 -18 V 
Input Voltage Range of Receiver Virr ~30 - 30 V 
Output Voltage Range of Driver Vord -25 - 25 V 
Output Voltage Range of Receiver Vorr -0.4.....:. 7 V 
Output Current of Driver ICd 50 rnA 
Response Control Current Ires -10 - 10 rnA 

DIP Pd 762 mW 
Power Dissipation 

SOP Pd 543 mW 

DIP Ta -20 - 85 °C 
Operating Temperature Range 

SOP Ta -20 - 70 °C 

Storage Temperature Range Ts1g -65 -150 °C 

RECOMMENDED OPERATING CONDITIONS 

Characteristic Symbol Value Unit 

Positive Supply Voltage Vee 4.5 -15 V 
Negative Supply Voltage VEE -4.5 - -15 V 
Response Control Current IRES -5.5 - 5.5 rnA 
I nput Voltage of Driver V,o 15 V 
Input Voltage of Receiver VIR -25 - 25 V 
Output Current of Receiver lOR 24 rnA 

ELECTRICAL CHARACTERISTICS 
(Vee = 12V, VEE = -12V, Ta = - 20°C - 85°C, unless otherwise noted) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Vee=5V VID = 2.0V 6.3 8.1 
Vee=9V lee1 VIR=2.3V 9.1 11.9 
Vee = 12V No Load 10.4 14.0 

Positive Supply Current 
Vee = 5V V,o=0.8V 2.5 3.4 
Vee=9V lee2 V'R=0.6V 3.7 5.1 
Vee = 12V No Load 4.1 5.6 

rnA 
VEE= - 5V Vlo=2.0V -2.4 -3.1 
VEE = -9V IEE1 VIR=2.3V -3.9 -4.9 
VEE = -12V No Load -4.8 -;-Q.1 

Negative Supply Current VEE = -5V VID =0.8V -0.20 -0.35 
VEE = -9V IEE2 V'R=0.6V -0.25 -0.40 
VEE= -12V No Load -0.27 -0.45 

Positive Supply Current Vee =5V 
lee3 

VID = OV, VIR = 2.3V 4.8 6.4 
Vee = 12V VEE = OV, No Load 6.7 9.1 
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KA2654 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 

Characteristic Symbol Test Condition Min Typ Max Unit 

DRIVER 

Input Voltage High VIH 2.0 
V 

Input Voltage Low VIL 0.8 

Vee=5V, VEE= -5V 3.2 3.7 

Output Voltage High Vee =9V, VEE = -9V VOH VIO = 0.8V, RL = 3KO 6.5 7.1 V 

Vee = 12V, VEE = - 12V 8.9 9.8 

Vee =5V, VEE= -5V -3.6 -3.2 

Output Voltage Low Vee = 9V, VEE= -9V VOL VIO = 2.0V, RL = 3KO -7.1 -6.4 V 

Vee = 12V, VEE = -12V -9.7 -8.8 

Input Current High IIH Vlo=7.0V 5 p.A • Input Current Low IlL VIO=O.OV -0.73 -1.2 rnA 

Output Short Circuit Current (Positive) 10sH Vlo =0.8V, Vo=O.OV -7.0 -12.0 -14.5 rnA 

Output Short Circuit Current (Negative) 10sL VIO = 2.0V, Vo = O.OV 6.5 11.5 14.0 rnA 

Output Impedance Ro Vee = VEE = OV, Vo = ± 2V 300 0 

RECEIVER 

Input Threshold Voltage (Positive) VT+ 1.2 1.9 2.3 
V 

Input Threshold Voltage (Negative) VT_ 0.6 0.95 1.2 

Input Hysteresis VHYS 0.6 V 

Vee =5V, VEE = -5V 
VOH VIR = 0.6V, 10H = -1 Op.A 

3.7 4.1 4.5 

Vee = 12V, VEE = -12V 4.4 4.7 5.2 
Output Voltage High V 

Vee =5V, VEE= -5V 
VOH VIR = 0.6V, 10H = 0.4mA 

3.1 3.4 3.8 

Vee = 12V, VEE = -12V 3.6 4.0 4.5 

Output Voltage Low VOL VIR = 2.3V, 10L = 24mA 0.2 0.3 V 

VIR = 25V 3.6 6.7 8.3 
Input Current High IIH rnA 

VIR =3V 0.43 0.67 1.0 

VIR= -25V -3.6 -6.7 -8.3 
Input Current Low hL rnA 

VIR= -3V -0.43 -0.74 -1.0 

Output Short Circuit Current los VIR =0.6V -2.8 -3.7 rnA 

Note) 1, All characteristics are measured with the response control terminal open. 
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KA2654 LINEAR INTEGRATED CIRCUIT 

SWITCHING CHARACTERISTICS 
(Vee = 12V, VEE = -12V, Ta = - 25°C, unless otherwise noted) 

Characteristic Symbol Test Condition Min Typ Max Unit 

DRIVER -
Propagation Delay Time Low to High tpLH 340 480 ns 

Propagation Delay Time High to Low tpHL RL:::3KO 100 150 ns 

Transition Time Low to High tTLH CL=50pF 120 180 ns 

Transition Time High to Low hHL 105 160 ns 

Transition Time Low to High hLH RL=3KO-7KO(Fig.l) 2.1 3.0 /LS 

Transition Time High to Low hHL CL == 2500pF, (Note 2) 2.1 3.0 /LS 

RECEIVER 

Propagation Delay Time Low to High tpLH 150 240 ns 

Propagation Delay time High to Low tpHL RL == 4000 50 100 ns 

Transition Time Low to High tTLH CL==50pF 250 360 ns 

Transition Time High to Low hHL 18 35 ns 

Note) 2. Measured between + 3V and - 3V points on the output ws"eform. 

TEST CIRCUIT 

INPUT~_---,,---oOUTPUT 
INPUT----' 

3V 

1.5V 

ov 

tpLH 

OUTPUT ..,.....---""" VOH 

VOL 
(TEST CIRCUIT) tTLH 

Fig. 1 Driver 

+5V 
(WAVE FORM) 

,------__ .-----4V 

INPUT 0------1 
INPUT ---- -----oV 

OUTPUT ----"\., I----VOH 

tTU" 

(TEST CIRCUIT) (WAVEFORM) 

~ote) 3. The pulse generator has the following characteristics: ZOUT = 500, tw == 500ns, tr = tf~ 5ns 
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KS5788 

QUAD CMOS LINE DRIVER 
The KS5788 is designed to interface data terminal equip­
ment (DTE) with data communications equipment (DCE) 
in conformance with the specifications of EIA RS-232-C, 
CCITT V.24 standards. The KS5788 is a direct replace­
ment for the bipolar device (MC1488). 

FEATURES 
• low power consumption & low delay slew 
• Pin for pin equivalent to MC1488 
• Power·off source impedance: 300n (min) 
• Compatible with TTL and HCTlS families 
'. Flexible operating supply range: 4.5 -12.6V 

PIN CONFIGURATION 

• 

c8SAMSUNG 
Electronics 

CMOS INTEGRATED CIRCUIT 

14 DIP 

14 SOP 

ORDERING INFORMATION 
Device Package 

tKS5788N 14 DIP 

tKS5788D 14 SOP 

t Under Development 

BLOCK DIAGRAM 
(1/4 OF CIRCUIT SHOWN) 

Operating Temperature 

-40- +85°C 

LEVEL SHIFT 

OUTPUT Q--..------<l.c" 

SLEW RATE 
CONTROL 
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KS5788 CMOS INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, unless otherwise noted) 

Characteristic Symbol Value Unit 

Power Supply Voltage Vee -0.5 -13.5 
Vdc 

VEE 0.5 - -13.5 

Input Voltage (Any Input Pin) V'N -0.3 -Vee +0.3 Vdc 

Output Voltage (Any Output Pin) VOUT -25-25 Vdc 

Power Dissipation Po 1.0 W 

Operating Temperature Ta -40 -85 °C 

Storage Temperature Tstg -65 -150 °C 

ELECTRICAL CHARACTERISTICS 
(Vee = 4.5 to 12V, VEE = -4.5 to -12V, GND=OV, Ta= -40° to 85°C, unless otherwise noted) 

Characteristic Symbol Test Condition Min Typ Max Unit 

RECOMMENDED OPERATING CONDITIONS 

Power Supply Voltage Vee Vee 4.5 12.6 Vdc 

VEE VEE -4.5 -12.6 

DC ELECTRICAL CHARACTERISTICS 

Input Current 1 I'L V'N=GND -10 10 p.A 

Input Current 2 I'H V'N = Vee -10 10 p.A 

Positive Supply Current 1 
Vee = 4.5V, VEE = - 4.5V 10 p.A 

(V'N = V'L, RL = 00, per package) 
lec1 Vee=9.0V, VEE = -9.0V 30 p.A 

Vee = 12.0V, VEE = -12.0V 60 p.A 

Positive Supply Current 2 
Vce = 4.5V, VEE = - 4.5V 30 p.A 

(V'N = V'H, RL = 00, per package) 
icC2 Vee:: 9.0V, VEE:: - 9.0V 190 p.A 

Vee = 12.0V, VEE = -12.0V 425 p.A 

Negative Supply Current 1 
Vce = 4.5V, VEE = - 4.5V -10 p.A 

(V'N = V'L, RL =00 , per package) 
IEE1 Vce = 9.0V, VEE = - 9.0V -10 p.A 

Vce = 12.0V, VEE = -12.0V -10 p.A 

Negative Supply Current 2 
Vee = 4.5V, VEE = - 4.5V -30 p.A 

(V,N = V'H, RL = 00, per package) 
IEE2 Vee = 9.0V, VEE = - 9.0V -,30 p.A 

Vee = 12.0V, VEE = -12.0V -60 p.A 

Inp.ut Voltage High V'H 2.0 Voo Vdc 

Input Voltage Low V'L 
Vee~ 7V, VEE~ - 7V GND 0.8 

VdC Vee~7V, VEE~ -7V GND 0.6 
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KS5788 CMOS INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Output Voltage High Vee = 4.5V, Vee = - 4.5V 3.0 VdC 

(VIN = VIL, RL = 3KO - 7KO) 
VOH Vee = 9.0V, Vee = - 9.0V 6.5 

Vee = 12V, Vee = -12V 9.0 

Output Voltage Low Vee=4.5V, Vee= -4.5V -3.0 Vdc 

VOL Vee = 9.0V, Vee = - 9.0V -6.5 
(VIN = VIH, RL = 3KO - 7KO) 

Vee = 12V, Vee= ""-12V -9.0 

I VIN =VIL Vo=GND 45 
Output Short Circuit Current I los rnA 

VIN =VIH Vee = 12V, Vee = ..:.. 12V -45 

Power Off Output Resistance Ro Vee=VEE=OV, VOUT= ±2V 300 0 

SWITCHING CHARACTERISTICS (Vee = 4.5V to 12V, VeE = -4.5V to -12V, Ta= -40°C - 8SoC, Fig. 1) 

Propagation Delay tpd Vee=4.5V, Vee = -4.5V 6.0 ~S 
Vee = 9.0V, Vee = -9.0V 5.0 

I 
Vee = 12V, Vee = -12V 4.0 

Output Rise Time t, VOUT = from - 3V to 3V 0.2 ~S 

Output Fall Time tf VOUT = from 3V to - 3V 0.2 ~S 

Output Slew Rate SA 
RL = 3KO to 7KO 

30 V/p.S 
15pF>CL>2.5nF 

Typical Propagation Delay Skew tSK Vee = 12V, Vee = -12V 400 nS 

u-_.-------1I-~VOUT 

lI--------'"\;------ -2.0V 

VIN ~ __ 1 •. :: 't""05V ____ 
0

.
av 

r- tPD 

VOUT----OO-Ofc""'o 

·CL includes probe and jig capacitance 10% 
I~~ __________ _Jl 

t, ---j t, 

Fig. 1 AC Test Circuit Fig. 2 Switching Waveforms 
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KS5789A 

QUAD CMOS LINE RECEIVER 
The KS5789A is designed to interface data terminal 
equipment (DTE) with data communications equipment 
(DCE) in conformance with the specifications of EIA 
RS-232-C, CCITT V.24 standards. The KS5789A is a direct 
replacement for the bipolar device (MC1489/A). 

FEATURES 
• Low power consumption & low delay slew 
• Pin for pin equivalent to MC1489/A 
• Inputs withstand ± 30V 
• Fail·safe operating mode 
• Internal noise filter 
• Internal input threshold with hysteresis 

PIN CONFIGURATION 

• 
14 Vee 

c8SAMSUNG 
Electronics 

CMOS INTEGRATED CIRCUIT 

14 DIP 

14 SOP 

ORDERING INFORMATION 
Device Package 

tKS5789AN 14 DIP 

tKS5789AD 14 SOP 

t Under Development 

BLOCK DIAGRAM 
(1/4 OF CIRCUIT SHOWN) 

COMPARATOR 

INPUT 

Operating Temperature 

NOISE 
FILTER 

-40- +85°C 
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KS5789A CMOS INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25 DC, unless otherwise noted) 

Characteristic Symbol Value Unit 

Power Supply Voltage Vee -0.5-7.0 Vdc 

Input Voltage VIN -30-30 Vdc 

Output Voltage VOUT -0.3 -Vee+0.3 Vdc 

Power Dissipation (85DC) Po 500 mW 
Operating Temperature Ta - 40 -85 DC 

Storage Temperature Ts1g -65 -150 DC 

ELECTRICAL CHARACTERISTICS 
(Vee = 5V:±: 0.5V, Ta = - 40 D to 85DC, unless otherwise noted) 

Characteristic Symbol Test Condition Min Typ Max Unit 

DC ELECTRICAL CHARACTERISTICS I 
Input Voltage High VIH 1.3 2.5 Vdc 

Input Voltage Low VIL 0.5 1.7 Vdc 

Input Hysteresis Voltage VH VIH - VIL 1.0 Vdc 

Input Current liN VIN =3V 0.43 1.0 rnA 
VIN = -3V -0.43 -1.0 
VIN =25V 3.6 8.3 
VIN= -25V -3.6 -8.3 

Output Voltage High VOH VIN = VIL(min), lOUT = - 3.2mA 2.8 Vdc 

Output Voltage Low VOL V1N = V1H(max)' lOUT = 3.2mA 0.4 Vdc 

Supply Current Icc RL =00 , V1N = V1L(min} to V1H(max} 600 I1-A 

SWITCHING CHARACTERISTICS (Vee = 4.5V to 5.5V, Ta::;: -40°-85°C, CL=50pF, Note 1) 

Propagation Delay t p Input pulse width~ 1Ol1-S 6.5 I1-S 
Output Rise Time t, 300 nS 
Output Fall Time tf 300 nS 
Pulse Width Assumed to be Noise tnw 1.0 I1-S 
Propagration Delay Skew tsk 400 nS 

Note 1: Test waveform t, = tf = 200ns, VIH = + 3V, VIL = - 3V, f = 20KHz 
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KS5789A CMOS INTEGRATED CIRCUIT 

Vee 

INPUT >Cl1----il1---Q OUTPUT 
VOUT 

90% 

Fig. 1 AC Test Circuit Fig. 2 Switching Waveforms 

TYPICAL APPLICATION 

TTL LINE DRIVER LINE RECEIVER 

INTER 

KS5788 CONNECTING 
KS5789A 

CABLE 

TTL LINE RECEIVER LINE DRIVER TTL 

KS5789A KS5788 

SIGNAL GROUND 
(OTE) (DCE) 

RS-232-C Data Transmission 
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MC1488 LINEAR INTEGRATED CIRCUIT 

QUAD LINE DRIVER 
14 DIP 

The MC1488 is a monolithic quad line driver designed to interface data 
terminal equipment with data communications equipment in con­
formance with the specifications of EIA Standard No. RS-232C. 

FEATURES 
• Current Limited Output: ± 10mA typ 
• Power-Off Source Impedance: 300 Ohms (min) 
• Simple Slew Rate Control with External Capacitor 14 SOP 

• Flexible Operating Supply Range 
• Compatible with DTL and TTL, HCTLS Families 

SCHEMATIC DIAGRAM (1/4 of Circuit Shown) 

Vee 14 

70 

VEE 1 

ORDERING INFORMATION 

Device Package Operating Temperature 
300 MC1488N 14 DIP 

OUTPUT 
PIN 6,8, 11 or 3 MC1488D 

0- + 70°C 
14 SOP 

TYPICAL APPLICATION 

LINE DRIVER INTERCONNECTING LINE RECEIVER 
MC1488 CABLE MC1489 

...r--'~--r--, 
TTLlDTL --f b- TTLlDTL 

L.. __ '" 1- __ / 

I I 
I I 
l-- --l 
I I 
I I 

INTERCONNECTING 
CABLE 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C unless otherwise noted) 

Characteristic Symbol Value Unit 

Power Supply Voltage Vee +15 
Voe 

VEE -15 

Input Voltage Range VIR -15:5 VIR :5 7.0 Voe 

Output Signal Voltage Vo ±15 Voc 

Power Dissipation Po 1000 mW 

Derate Above T a = + 25°C 1/R8JA 6.7 mW/oC 

Operating Temperature Range Ta 0-+70 °C 

Storage Temperature Range Tstg -65- +150 °C 
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MC1488 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Vee =S.0±1%V, VEE=-S.O ± 1%V, Ta=0-70oC unless otherwise noted) 

Characteristic Symbol Test Conditions Min lYP Max Unit Fig 

Input Current 1 I'L Low Logic State (V'L =0) 1.0 1.6 mA 1 

Input Current 2 I'H High Logic State 
10 p.A 1 

(V'H=5.0V) 
f--

V,L =0.8V, RL =3.0KO 
6 7 

Vee=S.OV, VEE = -S.OV 
Output Voltage-High Logic State VOH V,L =0.8V. RL =3.0KO 

V 2 

Vee = 13.2V, VEE=-13.2V 
9 10.5 

V'H=1.SV, RL=3.0KO 
-6 -7 

Vee=S.OV, VEE=-S.OV 
Output Voltage-Low Logic State VOL 

V'H = 1.SV, Rl =3.0KO 
V 2· 

Vee = 13.2V, VEE=-13.2V 
-S -10.5 

Output Short Circuit Current 105+ Positive -6 -10 -12 mA 3 
t---- --

Output Short Circuit CUrrent 
'
05

-
Negative 6 10 12 mA 3 

Output Resistance Ro Vee =VEE =0, Vo= ±2.0V 300 0 

V'H=1.SV, Vee = +9.0V 15 20 

V,L =0.8V, Vee = +S.OV 4.5 6 

V'H=1.SV, Vee=+12V 1S 25 
Positive Supply Current (RL=oo) Icc mA 5 

V'L=0.8V. Vee=+12V 5.5 7 

V,H =1.9V, Vee = +15V 34 

V,L =0.8V, Vee=+15V 12 

V'H=1.SV, VEE=-S.OV -13 -17 mA 

V,L =0.8V, VEE=-S.OV -15 p.A 

V'H=1.SV, VEE =-12V -18 -23 mA 
Negative Supply Current (RL=oo) lEE 5 

V,L =0.8V, VEE = -12V -15 p.A 

V,H =1.SV, VEE = -15V -34 mA 

V,l =0.8V, VEE =-15V -2.5 mA 

Power Consumption Pc 
Vee=9.0V, VEE=-S.OV 333 

mW 
Vee = 12V, VEE = -12V 576 

* Maximum package power dissipation may be exceeded if all outputs are shorted simultaneously. 

SWITCHING CHARACTERISTICS 
(Vee = 9.0 ± 1 %V, VEE = - 9.0 ± 1 %V, Ta= 0-25°C) 

Characteristic Symbol Test Conditions Min lYP Max Unit Fig 

Propagation Delay Time tpLH ZL =3.0K and 15pF 275 350 nS 6 

Fall Time hHL Zl =3.0K and 15pF 45 75 nS 6 

Rise Time tTLH Zl =3.0K and 15pF 55 100 nS 6 

Propagation Delay Time tpHL Zl =3.0K and 15pF 110 175 nS 6 
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MC1488 

DC TEST CIRCUIT 

FIGURE 1 INPUT CURRENT 

+9V -9V 

+5V 1 
FIGURE 3 OUTPUT SHORT CIRCUIT CURRENT 

Vee VEE 

+1.9V 

L 

+O.fW 

c8SAMSUNG 
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LINEAR INTEGRATED CIRCUIT 

FIGURE 2 OUTPUT VOLTAGE 

+9V -9V 

+1.9V 

J 
3K 

VIL 

FIGURE 4 OUTPUT RESISTANCE (POWER OFF) 

Vo 
±2Vdc 

±6mAMax 
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MC1488 LINEAR INTEGRATED CIRCUIT 

FIGURE 5 POWER SUPPLY CURRENTS 

+1.9V 

J 
MC1488 

VIL 

+0.8V 

VEE 

FIGURE 6 SWITCHING RESPONSE 

VIN 0)--~--D~----1t--3K---t"'---15P-F --0 Vo 

RL m CL 

~ ______________ w 

vo-----

tTHl _~0_% _____ ...1 

tTHL and tTlH Measured 10% to 90% 
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MC1488 

TYPICAL PERFORMANCE CHARACTERISTICS 

+12 

+9.0 

+6.0 

~+3.0 
~ 
~ ... 
:;) 

~ -3.0 

6 
t -6.0 

-9.0 

-12 

FIGURE 7 - TRANSFER CHARACTERISTICS 
Va POWER-SUPPLY VOLTAGE 

- VCCr2V, VjE--yV 

VCC=rN, VEE=-rN 

VCC=~, VEE=-~ 
, 

- VI~VO f- 3K 

o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Vln, INPUT VOLTAGE M 

FIGURE 9 - OUTPUT SLEW RATE Vs LOAD 
CAPACITANCE 

1000 

100 

I 

== ~ f== 
t= meL 
r-- I-

11111111 III 
1.0 11111I11 III 

1.0 10 100 1,000 10,000 

CL, CAPACITANCE (pF) 

FIGURE 11 - MAXIMUM OPEATING TEMPERATURE 
Va POWER SUPPLY VOLTAGE 

16 

14 

~ 12 

~ 10 

~ 
I 8.0 

i 
15 8.0 

~ 
Hi 4.0 
> 

~ 2.0 

-

-

-

-55 

"""" I"'~ 
Vee' 

~ 
(3 

(. :K 
(8 

~ ~7 
I VEE I 

+25 +76 

T. TEMPERATURE (OC) 

c8SAMSUNG 
Electronics 

"'-~ 

+125 

LINEAR INTEGRATED CIRCUIT 

+12 

-12 

+20 

+16 

+12 

1+8.0 

i+4.0 
II: 

B 0 

~ 
~-4.0 

o 
.2'-8.0 

-12 

-16 

-20 

FIGURE 8 - SHORT CIRCUIT OUTPUT CURRENT 
Va TEMPERATURE 

r--r----~ -r--
10$+ r---

I 
I 

1'~ 
- VI 

OJN Vee--rN 

~ -----
~ 

~ --~ I 

-55 +25 +75 +125 

T, TEMPERATURE (OC) 

FIGURE 10 - OUTPUT VOLTAGE 
AND CURRENT LIMITING CHARACTERISTICS 

.- --

\---\ -r-- 3KO LOAD LINE 
i"-......... I I 

i\ 1\ j --
\ - --\ ."'--

\- -- \ --
\ \ 

lOS ~ \ -1.911 , 
~ VI 

0.8V Vcc=+9V Vo 
VEE=-9V 

-16 -12 -8.0 -4.0 +4.0 +80 +12 +16 

Vo, OUTPUT VOLTAGEiM 

PIN CONNECTIONS 

Input 01 

Output A Input 02 

Input B2 InputC1 

Output B InputC2 

OutputC 
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MC1489/MC1489A LINEAR INTEGRATED CIRCUIT 

QUAD LINE RECEIVER 
The MC1489 monolithic quad line receivers are designed to interface 
data terminal equipment with data communications equipment in con­
formance with the specifications of EIA Standard No. RS-232C. 

FEATURES 
• Input Resistance: 3.0Kn to 7.0Kn 
• Input Signal Range: ~ 30 Volts 
• Response Control 

a) Logic Threshold Shifting 
b) Input Noise Filtering 

• Input Threshold Hysteresis Built in 

SCHEMATIC DIAGRAM 
(114 OF CIRCUIT SHOWN) 

,----.-------.. ___ --Q vee 
14 

1.6K 

14 DIP 

14 soP 

RESPONSE RF ORDERING INFORMATION 
CONTROLQ----_-_4INY---I!-----+ 
Pins 2, 5, 9, 12 

3.55K 
INPUT 
Pins 1, 4, 10, 13 

10K 

OUTPUT 
Pins 3, 6, 8, 11 

~-~-~--~-~--oGND 

7 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic 

Power Supply Voltage 

Input Voltage Range 

Output Load Current 

Power Dissipation 
Derate Above T a = + 25°C 

Operating Temperature 

Storage Temperature 

c8SAMSUNG 
Electronics 

Device 

MC1489N 

MC1489AN 

MC1489D 

MC1489AD 

Symbol 

Vee 

VIR 

k 
Po 

1/8JA 

Ta 

Tstg 

Package Operating Temperature 

14 DIP 

o -+70°C 

14 SOP 

Value Unit 

10 Voe 

±30 Voe 

20 rnA 

1000 mW 
6.7 mW/oC 

Oto +70 °C 

-65 to +150 °C 
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MC1489/MC1489A LINEAR INTEGRATED CIRCUITS 

ELECTRICAL CHARACTERISTICS 
(Vee = S.OV± 10%, Ta = 0....; 70°C unless otherwise noted) 

Characteristic Symbol Test Conditions Min Typ Max 

V1H =25Vdc 3.6 8.3 
Positive Input Current IIH 

V1H =3.0Vdc 0.43 

V1L =-25Vdc -3.6 -8.3 
Negative Input Current hL 

V1L =-3.0Vdc -0.43 

Input Turn-On Thereshold Voltage V1H Ta=25°C, VOL~0.45V 
MC1489 IL= 10mA 1.0 1.5 
MC1489A 1.75 1.95 2.25 

Input Turn-Off Threshold Voltage V1L 
Ta=25°C, VOH~2.5V, 

0.75 1.25 
IL= -0.5mA 

Output Voltage High VOH 
V1N = 0.75V, IL = - O.SmA 2.6 4.0 5.0 
Input Open, IL = - 0.5mA 2.6 4.0 5.0 

- --

Output Voltage Low VOL V1N = 3.0V,.IL ='10mA 0.2 0.45 

Output Short Circuit Current los V1N =O.75V -3.0 -4.0 

Power Supply Current lee 
All gates "on", louT =OmA, 

16 26 
VIH=5.0V 

Power Consumption Pc VIH=5.0V 80 130 

SWITCHING CHARACTERISTICS 
(Vee=S.OV±1%, Ta=2S0C, See Fig. 1) 

Characteristic Symbol Test Conditions Min Typ Max 

Propagation Delay Time tpLH RL=3.9KO 25 85 
Rise Time trLH RL=3.9KO 120 175 
Propagation Delay Time tpHL RL=3900 25 50 
Fall Time trHL RL=3900 10 20 

TYPICAL APPLICATION 
PIN CONNECTIONS 

LINE DRIVER LINE RECEIVER 
MC1488 INTERCONNECTING MC1489 

TTUDTL-I \ '.- TTUDTL 

j ___ ~ABLE j __ ' 

~-- .. ~ -.._-,' 

I I 
I I 
I I 
t-- --i 
! : 
INTERCONNECTING 
CABLE 

c8SAMSUNG 
Electronics 

InputA 1 

Response 
Control A 2 

Response 
Control B 

Output B 6 

12 Response 
Control D 

InputC 

9 Response 
ControlC 

8 OutputC 

Unit 

mA 

mA 

Vdc 

Vdc 

Vdc 

Vdc 

mA 

mA 

mW 

Unit 

nS 
nS 
nS 
nS 
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MC1489/MC1489A 

TEST CIRCUIT 

Fig 1 - SWITCHING RESPONSE 

+5Vdc 

RL 

Vin __ ----~------~--__ Va 

T CL 
+31/ !17 

~()O/o 50% 
Vin IPHL - 3V 

tPLH tTLH and tTHL 
Va measured 

CL =15pF=total parasitic capacitance, which includes 
probe and wiring capacitances 

10%-90% 

LINEAR INTEGRATED CIRCUIT 

Fig 2 - RESPONSE CONTROL NODE 

Vin ------:-1/4~ 

MC1489A 

VA 

R 

RESPONSE NODE 

...-----.... Va 

C, capacitor is for noise filtering 
R. resistor is for threshold shifting 

TYPICAL PERFORMANCE CHARACTERISTICS 

(Vee = 5.0 Vdc , Ta= +25°C unless otherwlse noted) 

Fig. 3 - TYPICAL TURN-ON, THRESHOLD V. 
CAPACITANCE FROM RESPONSE CONTROL PIN TO 
GND 

MC1488 

IL-~--=~~ 
10 100 1000 10,000 

~ INPUT PULSE WIDTH (na) 

c8SAMSUNG 
Electronics 

Fig. 4 - TYPICAL TURN-ON THRESHOLD V. 
CAPACITANCE FROM RESPONSE CONTROL PIN TO 
GND 

r I----~"""'____T----\---------l 
.i 

1~ ______ ~ ______ ~ ______ ~ 

10 100 1000 10,000 

PW, INPUT PULSE WIDTH (na) 

334 



MC1489/MC1489A 

fig. I -INPUT CURRENT 

+10 

+8.0 

.., 
/V 

+8.0 

V 
I/

V 

I./' 
/V 

..,1./' 
Y V -8.0 

-8.0 

-10 
-25-20 -15 -10 -5.0 0 +5.0 +10 +1S +20 ... 25 

8.0 

5.0 

v., INPUT VOLTAGE (Y) 

fig. 1-MC148IA INPUT THRESHOLD 
VOLTAGE~USTMENT 

AT R1 AT 

51< 11K J;~ V .. V .. 

+5V -SV V .. 

':"r- ... ..,~ ~ ... fo-'-

~ 

- 3.0 -2.0 -0 0 +1.0 +2.0 +3.0+4.0 

VI, INPUT VOLTAGE (Y) 

o 
o 

Fig. t -INPUT THRESHOLD V .. 
POWER SUPPLY VOLTAGE 

V ... MC ~ 

V ... MC1488 

V.., "&488 

V..,MC148M 

8.0 

Vee POWER SUPPLY VOLtAGE (Y) 
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LINEAR INTEGRATED CIRCUIT 

8.0 

5.0 

AT 

SK 

V .. 

+SV 

'I::: 

fig.' - MC1489 INPUT THRESHOLD 
VOLTAGE ADJUSTMENT 

AT AT AT 

13K 00 11K 

V .. V .. 

~' +5V -SV 

V .. 

I... I...- ..... f-
VIUI VIHL :r' 

-3.0-2.0 -1.0 0 +1.0 +2.0 +3.0 

VI, INPUT VOLTAGE (Y) 

2.4 

22 

T 2.0 

~ 1.8 

~ 1.6 

~1-.4 
~ 1.2 

.o:~ 10 

i!E 
!:i OB 

'o.e 
t 0.4 

0.2 

-

-
-

-60 

Fit·. -INPUT THRESHOLD VOLTAGE 
V .. TEMPERATURE 

..... r-r-- MC1~V .. ~ 
F' r--~ 

"-- r--- r--~H 

-
~ ... -
MC1489AV .. -

+60 +120 

T, TEMPERATURE rC) 
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KA2580AlKA2588A LINEAR INTEGRATED CIRCUIT 

a-CHANNEL SOURCE DRIVERS 
These integrated circuits, rated for operation with output voltages of up 
to 50V and designed to link NMOS logic with high-current inductive loads, 
will work with many combinations of logic-and load-voltage levels, meet­
ing interface requirements beyond the capabilities of standard logic 
buffers. 

KA2580A is a high current source driver used to switch the ground ends 
of loads that are directly connected to a negative supply. Typical loads 
are telephone relays, PIN diodes, and LEOs. 

KA2588A is a high-current source driver similar to KA2580A, has separ­
ated logic and driver supply lines. Its eight drivers can serve as an inter­
face between positive logic (TTL, CMOS, PMOS) or negative logic 
(NMOS) and either negative or split-load supplies. 

KA2580A is furnished in 18-pin dual in-line plastic package; KA2588A 
is supplied in a 20-pin dual in-line plastic package. All input connections 
are on one side of the packages, output pins on the other, to simplify 
printed wiring board layout. 

18 DIP 

20 DIP 

FEATURES 
ORDERING INFORMATION 

• TTL, CMOS, PMOS, NMOS Compatible Device 

• High Output Current Ratings KA2580AN 
• Internal Transient Suppression 
• Efficient Input/Output Pin Structure KA2588AN 

SCHEMATIC DIAGRAM 

KA2580A 

c8~SUNG 

Package 

18 DIP 

20 DIP 

Operating Temperature 

-20 - +85°C 

KA2588A 

NC 

SUBNee 
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KA2580AlKA2588A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 
(Ta=25°C, for Any One Driver unless otherwise noted) 

Characteristic Symbol value Unit 

Output Voltage VeE 50 V 
Supply Voltage (ref, sub) Vs 50 V 
Supply Voltage (ref, sub, KA2588A) Vee 50 V 
Input Voltage (ref, Vs) VIN -30 V 
Total Current lee+ls -500 rnA 
Substrate Current ISUB 3.0 A 
Power Dissipation (single output) Pd 1.0 W 

(total Package)* 2.2 W 
Operating Temperature Ta -20-+85 °C 
Storage Temperature Tstg -65- + 150 °C 

* Derate at the rate of 18mW/oC above 25°C 

TYPICAL OPERATING VOLTAGE 

Vs VIN (on) VIN (off) Vee VEe(max) DVCType 

OV -15V- -3.6V -0.5V- OV NA -50V KA2580A 
_.-

+4.5V- +5V 
NA -45V KA2580A 

+5V OV- +1.4V S,5V -45V KA2588A 

NA -38V KA2580A 
+12V OV- +8.4V +11.5V- +12V s,12V -38V KA2588A 

+ 14.5V - + 15V 
NA -35V KA2580A 

+15V OV- + 11.4V 
S,15V -35V KA2588A 

Notes 

1) For simplication, these devices are characterized to the above with specific voltages for inputs, logic supply (Vs), load 
supply (VEE)' and collector supply (Vee). 

2) Typical use of the KA2580A is with negative referenced logic. The more common application of the KA2588A is with positive 
referenced logic supplies. 

3) In application, the devices are capable of operation over a wide range of logic and supply voltage levels. 
4) The substrate must be tied to the most negative point in the external circuit to maintain isolation drivers and to provide 

for normal circuit operation. 
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KA2580AlKA2588A LINEAR INTEGRATED CIRCUIT 

PARTIAL SCHEMATIC (KA2580A) 

IN O---~"""""-+---f 

'-------.1---0 OUT 

+Vs SUBNEE 

.J.. 
SUB 

ELECTRICAL CHARACTERISTICS (KA2580A) 
(Ta=25°C, Vs=ov, VEE =-45V unless otherwise noted) 

Characteristic Symbol Test Conditions Min Max Unit 

Vln =-0.5V, 
50 pA 

Vour=VEE=-50V 
Output Leakage Current IcEx VIN = -O.4V, I 

Your = VEE = - 50V 100 p.A 
Ta=70°C 

Output Sustaining Voltage 
VCE (sus) VIN = -O.4V, lour = -25mA 35 V 

(Note 1, 2) 

VIN =-2.4V, lour=-100mA 1.8 V 

Output Saturation Voltage VCE (sat) VIN=-3.0V,lour=-225mA 1.9 V 

VIN = -3.6V, lour = -350mA 2.0 V 

VIN=-3.6V,lour=-350mA -500 pA 

Input Current 
liN (on) 

VIN =-15V, lour=-350mA -2.1 rnA 

liN (off) 
lour = - 500pA, T a = 70°C 

-50 p.A 
(Note 3) 

lour=-100mA, VcE s1.8V -2.4 V 

Input Voltage VIN(on) lour = - 225mA, V CE S 1.9V -3.0 V 
(Note 4) lour=-350mA, VCEs2.0V -3.6 V 

VIN (off) lour=-'-500p.A, Ta=70oC -0.2 V 

Clamp Diode Leakage Current IR VR=50V, Ta=70°C 50 p.A 

Clamp Diode Forward Voltage Vf If=350mA 2.0 V 

Input CapaCitance CIN 25 pF 

Turn-On Delay tpHL 0.5 VIN to 0.5 Your 5.0 p.S 

Turn-Off Delay tpLH 0.5 VIN to 0.5 Vour 5.0 p.S 

Notes 

1) Pulsed test, tp S 300uS, duty cycle S 2%. 
2) Negative current is defined as coming out of specified device pin. 
3) The lin (off) current limit guarantees against partial turn-on of the output. 
4) The Yin (on) voltage limit guarantees a minimum output source per the specified conditions. 
5) The substrate must always be tied to the most negative point and must be at least 4.0V below VS' 
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KA2580AlKA2588A LINEAR INTEGRATED CIRCUIT 

PARTIAL SCHEMATIC (KA2588A) 

+vs Vee 

7.2K 

IN o----'w.--+---1 
10K 

7.2K 

'-----__+_~ OUT 

SUB 

ELECTRICAL CHARACTERISTICS (KA2588A) 
(Ta = 25°C, Vs =Vee =5.0V, VEE = -40V unless otherwise noted) 

Characteristic Symbol Test Conditions Min Max Unit 

VIN~4.5V, Vour=VEE=-45V 50 pA 
Output Leakage Current leEx VIN~4.6V, Vour=VEE=-45V 

Ta =70oC 100 pA 

Output Sustaining Voltage 
VeE (SUS) VIN~4.6V, lour=-25mA 35 V 

(Note 1, 2) 

VIN=2.6V,lour=-100mA 
1.8 V 

Ref. Vee 

Output Saturation Voltage VeE (sat) 
VIN = 2.0V, lour = - 225mA 

1.9 V 
Ref. Vee 

VIN =1.4V,lour=-350mA 
2.0 V 

Ref. Vee 

VIN=1.4V,lour=-350mA -500 p.A 

Input Current 
liN (on) Vs =15V, VEE = -30V, 

-2.1 mA 
VIN =OV, lour=-350mA 

liN (off) 
lour = - 500pA, T a = 70°C 

-50 p.A 
(Note 3) 

lour = -100mA, VeE~ 1.8V 2.6 V 

Input Voltage (Note 4) VIN (on) lour=-225mA, VeE~1.9V 2.0 V 

lour=-350mA; VeE~2.0V 1.4 V 

VIN (off) lour=-500pA, TA =70°C 4.8 V 

Clamp Diode Leakage Current IR VR=50V, Ta=70°C 50 p.A 

Clamp Diode Forward Voltage Vf If=350mA 2.0 V 

Input Capacitance CIN 25 pF 

Turn-On Delay tpHL 0.5 VIN to 0.5 Vout 5.0 p.S 

Turn-Off Delay tpLH 0.5 VIN to 0.5 v.out 5.0 p.S 

Notes 

1) Pulsed test, tp~300uS, duty cycle~2%. 
2) Negative current is defined as coming out of specified device pin. 
3) The lin (off) current limit guarantees against partial turn-on of the output. 
4) The Yin (on) yoltage limit guarantees a minimum output source per the specified conditions. 
5) The substrate must always be tied to the most negative point and must be at least 4.0V below Vs. 
6) Vee must never be more positive than Vs. 
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KA2580Al2588A LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATIONS 

+12V KA2588A KA2588f\ 

Vacuum Fluorescent Display Driver (Split Supply) 

KA2580A 

Telecommunicaiton Relay Driver (Positive Logic) 

I 

VEE 

Telecommunication Relay Driver (Negative Logic) 

'cBSAMSUNG 
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KA2651 LINEAR INTEGRATED CIRCUIT 

FLUORESCENT DISPLAY DRIVERS 
Consisting of eight NPN Darlington output stages and the associat­

ed common-emitter input stages, these drivers are designed to inter­
face between low-level digital logic and vacuum fluorescent displays. 
KA2651 is capable of driving the digits and/or segments of these dis­
plays and is designed to permit all outputs to be activated simultane­
ously. Pull-down resistors are incorporated into each output and no ex­
ternal components are required for most fluorescent display applications. 

FEATURES 
• Digit or Segment Drivers 
• Low Input Current 
• Internal Output Pull-Down Resistors 
• High Output Breakdown Voltage 
• Single or Split Supply Operation 

18 DIP 

ORDERING INFORMATION 

Operating Temperature 

BLOCK DIAGRAM -20 - +85°C 
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KA2651 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 
(Ta = 25°C, Voltages are with reference to ground unless otherwise noted) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 65 V 
Input Voltage VIN 20 V 
Output Current lout -40 mA 
Operating Temperature Topr -20- +85 °C 
Storage Temperature Tstg -55- +150 °C 

RECOMMENDED OPERATING CONDITIONS 

Characteristic Symbol Value Unit 

Supply Voltage Vee 5.0-50 V 

Input ON Voltage V'N 2.4-15 V 

Output ON Current* loutoN -25 mA 

* Positive (negative) current is defined as going into (coming out of) the specified device pin. I 
ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vee = 60V, unless otherwise noted.) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Outpu't Leakage Current louTlK VIN=0.4V 15 p,A 

Output OFF Voltage VOUTOFF VIN=0.4V 1.0 V 

Output PUll-Down Current 'OUTPD Input Open, VOUT = Vcr; 350 550 775 p,A 

Output ON Voltage VOUTON VIN = 2.4V louT = - 25mA 57 58 V 

VIN=2.4V 120 225 p,A 
Input ON Current liN 

V'N=5.0V 450 650 p,A 

All Inputs Open 10 100 p,A 
Supply Current Icc 

All Inputs = 2.4V 5.5 8.0 mA 
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KA2651 LINEAR INTEGRATED CIRCUIT 

PARTIAL SCHEMATIC 

..----t--------,----O Vee 

30K 

10K 15K 
IN PUT o--~N¥--~____1--t 

'---+-""" OUTPUT 

125K 

GND~-----~~-+-------~ 

(One Driver) 

TYPICAL MULTIPLEXED FLUORESCENT DISPLAY 

01 

02 

03 

JLo4 
05 

06 
07 
De 

Vee 
SEGMENT SELECT 

KA2651 

DIGIT SELECT 
KA2651 

c8~SUNG 
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'----+---+--:=:::=:::::= C;cQ r T I] 
---- -----------------101--------0 

VBIAS 
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KA2655/61718/9 

HIGH VOLTAGE, HIGH CURRENT 
DARLINGTON ARRAYS 
The KA2655, KA2656, KA2657, KA2658 and KA2659 are 
comprised of seven high voltage, high current NPN 
darlington transistors arrays with common emitter, open 
collector outputs. Suppression diodes are included for 
inductive load driving and "the inputs are pinned oppo­
site the outputs to simplify board layout. Peak inrush 
currents to 600mA permit them to drive incandescent 
lamps. 
The KA2655 is a general purpose array for use with DTL, 
TTL, PMOS or CMOS logic directly. 
The KA2656 version does away with the need for any 
external discrete resistors, since each unit has a resis­
tor and a zener diode in series with the input. The 
KA2656 is designed for use with 14 to 25V PMOS 
devices. The zener diode also gives these devices ex­
cellent noise immunity. 
The KA2657 has a series base resistor to each darling­
ton pair, and thus allows operation directly with TTL or 
CMOS operating at supply voltages of 5V. The KA2657 
will handle numerous interfaces needs-particularly those 
beyond the capabilities of standard logic buffers. 
The KA2658 has an appropriate input resistor to allow 
direct operation from CMOS or PMOS outputs operat­
ing supply voltages Of 6 to 15V. 
The KA2659 is designed for use with standard TTL and 
Schottky TTL, with which higher output currents are re­
quired and loading of the logic output is not a concern. 
These devices will sink a minimum of 350mA when 
driven from a "totem pole" logic output. 
Thes.e versatile devices are useful for driving a wide 
range of loads including Solenoids, Relays, DC motors, 
LED displays, Filament lamps, thermal printheads and 
high power buffer. Applications requiring sink currents 
beyonds the capability of a single output may be ac­
comodated by paralleling the outputs. 

APPLICATIONS 
• Relay driver 
• DC motor driver 
• Solenoids driver 
• LED display driver 
• Filament lamp driver 
• High power buffer 
• Thermal print head driver 

c8SAMSUNG 
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LINEAR INTEGRATED CIRCUIT 

18 DIP 

16 soP 

ORDERING INFORMATION I 
Device Package Input Level 

Operating 
Temperature 

KA2655N 16 DIP DTL, TTL, 

KA2655D 16 SOP PMOS, CMOS 

KA2656N 16 DIP 
PMOS 

KA2656D 16 SOP 

KA2657N 16 DIP 
-20 - +85°C TTL, CMOS 

KA2657D 16 SOP 

KA2658N 16 DIP 
CMOS, PMOS 

KA2658D 16 SOP 

KA2659N 16 DIP 
TTL 

KA2659D 16 SOP 
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KA2655/617/8/9 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value Unit 

Output Voltage Vo 50 V 

" 30 Input Voltage (KA2656/7/8) 
(KA2659) VIN V 

15 

Continuous Collector Current Ic 500 mA 

Continuous Input Current liN 25 mA 

Power Dissipation Po 1.0 W 

Operating Temperature Topr -20 -+85 °C 

Storage Temperature Tstg -55-+150 °C 

ELECTRICAL CHARACTERISTICS 
(Ta = 25°C, unless otherwise noted) 

Characteristic Symbol Test Condition Min Typ Max Unit 

VCE = 50V, Ta=25°C VIN=open 50 

VCE = 50V, Ta = 70°C 
100 

Output Leakage Current ILK 
VIN = open 

p.A 
VcE =50V, Ta=70°C 

500 
VIN = 6.0V (KA2656) 

VcE =50V, Ta=70°C 
500 

VIN = 1.0V (KA2658) 

Ic = 100mA, liN = 250p.A 0.9 1.1 

Output Satu ration Voltage Vsat Ic = 200mA, liN = 350p.A 1.1 1.3 V 

Ic = 350mA, liN = 500p.A 1.25 1.6 

Input Current 1 (Off Condition) IIN1 Ic = 500p.A, Ta = 70°C 50 65 itA 

VIN = 17V (KA2656), Vo = open 0.85 1.3 

VIN = 3.85V (KA2657), Vo = open 0.93 1.35 

Input Current 2 (On Condition) IIN2 VIN = 5V (KA2658), Vo = open 0.35 0.5 mA 

VIN = 12V (KA2658), Vo = open 1.0 1.45 

VIN = 3.0V (KA2659), Vo = open 1.5 2.4 

VCE=2.0V, Ic=300mA (KA2656) 13 

VCE = 2.0V, Ic = 200mA (KA2657) 2.4 

VCE = 2.0V, Ic = 250mA (KA2657) 2.7 

VCE = 2.0V, Ic = 300mA (KA2657) 3.0 

Input Voltage VIN VCE = 2.0V, Ic = 125mA (KA2658) 5.0 V 

VCE = 2.0V, Ic = 200mA (KA2658) 6.0 

VCE = 2.0V, Ic = 275mA (KA2658) 7.0 

VCE = 2.0V, Ic = 350mA (KA2658) 8.0 

VCE = 2.0V, Ic = 350mA (KA2659) 2.4 
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KA2655/61718/9 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Ta=25°C, unless otherwise noted) 

Characteristic Symbol Test Condition Min Typ Max Unit 

DC Current Gain hFE VCE = 2.0V, Ic = 350mA (KA2655) 1000 

Input Capacitance CIN 15 30 pF 

tON 0.5 VIN to 0.5 Vo 0.25 1.0 p's 
Propagation Delay Time 

tOFF 0.5 VIN to 0.5 Vo 0.25 1.0 p.s 

VIN=open, Vo=GND, VR=50V, Ta=25°C 50 p.A 
Clamp Diode Leakage Current IR 

VIN=open, Vo=GND, VR=50V, Ta=70°C 100 p.A 

Clamp Diode Forward Voltage VF IF=350mA 1.7 2.0 V 

PIN CONFIGURATION SCHEMATIC DIAGRAMS 
KA2655 (each driver) I 

r----___ I--O COM 

I 
3K I 

1- 1 
L ____ ~--- _J 
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KA2655/61718/9 

SCHEMATIC DIAGRAMS 

KA2656 (each driver) ~ 

I 

I 

I 

7.2K 

L ______ * __ _ 

KA2658 (each driver) 

COM 

r-...... --<>COM 

I 
I I 7.2K 

I I 
I I 

I L ___ ~_-_ _...J 

c8~SUNG 

LINEAR INTEGRATED CIRCUIT 

KA2657 (each driver) 

I 
I 
I 
I 

7.2K 

3K 

I . "-----~---

KA2659 (each driver) 

I 
I 7.2K 3K 

I 
I 
I 
L-___ ~_--

r----~COM 

I 
I 
I 
I 

--1 

I 
I 
I 
I 

--.l 
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KA2655/61718/9 

TYPICAL APPLICATIONS 
PMOS TO LOAD 

KA2656 

BUFFER FOR HIGH·CURRENT LOAD 

KA2658 

c8~SUNG 

LINEAR INTEGRATED CIRCUIT 

TTL TO LOAD 

TTL 
OUTPUT 

KA2657/9 

USE OF PULL·UP RESISTORS 
TO INCREASE DRIVE CURRENT 

KA2657 

+v 
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KS5812 CMOS INTERGRATEb CIRCUIT 

QUAD UNIVERSIAL ASYNCHRONOUS 
RECEIVER AND TRANSMITTER 

The KS5812, QUAD-UART~ is a 51-Gate CMOS IC which provides the 
data formatting and control to interface serial asynchronous data com­
munications between main system and subsystems. 

The parallel data of the bus system is serially transmitted and by the 
asynchronous data interface with proper formatting and error check­
ing. The KS5812 includes Transmit part, Receive part, Programmable 
control part, Status check part, and Select part. The control register that 
is programmed via the data bus during system initialization, provides 
variable word lengths, clock division ratios, transmit control, receive con­
trol, and interrupt control. 

FEATURES 
• Low power, High speed CMOS process. 
• Serial/Parallel conversion of Data 
• 8-and 9-blt Transmission 

40 DIP 

• Optional Even and Odd Parity ORDERING INFORMATION 
• Parity, Overrun and Framing Error Checking 
• Programmable Control Register 
• Optional + 1, + 16, and + 64 Clock Modes 
• Peripheral/Modem Control Functions 
• Double Buffered 
• One-or Two·Stop Bit Operation 

BLOCK DIAGRAM 

,"-

-
1-

CS, 

CS 
CS2 
CB3 

,-

CS4 
E 

AS 
AiW 

-
-
-
-
-

A 

( 

" 

RESE T 

CEo 

SELECTION CE2 
AND 

CONTROL 
~ LOGIC 

E§4' 

8 

L 

~ 

CE .. 
-,I 

UARTl 

-RF 

- -CE 
'---..J\, 

UAAT2 '----11 
>-RF 

r--- -CE 
,---LA 

UAAT3 .-----y' 

>-RF 

I--'-- CE 
'---..J\ 

UAAT4 
1 • 

RF 
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I-----< 

I----< 

~ 

TXDO 
AXDo 
ATSo 
CTSo 
AXTXCLKo 

TXOl 
AXDl 
R'fSo 
eTSo 
AXTXCLKo 

TXD3 
AXD3 
im3 
a'S3 
A'XTXCLK3 

Operating Temperature 

PIN CONFIGURATION 

• 
RESET 
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KS5812 CMOS INTERGRATED CIRCUIT 

UART BLOCK DIAGRAM 

DATA BUS 

ADDRESS 
CONTROL 

AND 
INTERRUPT 

DATA 
BUS 

BUFFERS 

Z ....l 
o 0 
~Cla: 
OZI­
W<{Z 
....l 0 
~ 0 a..------ PERIPHERAL/MODEM 

CONTROL 

TRANSMIT DATA 

RECEIVE DATA 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value 

Supply Voltage* Vee * -0.3 to + 7.0 
Input Voltage* Vln* -0.3 to + 7.0 
Maximum Output Current** le** 10 
Operating Temperature Topr -20 to + 75 
Storage Temperature T5tg -55 to + 150 

*With respect to Vss (System GNO) 

Unit 

V 
V 

mA 
°C 
°C 

* * Maximum output current is the maximum current which can flow out from one output terminal or 1/0 common 
terminal (00 - 0 7, RTS, Tx Oata, IRQ) 

(Note) Permanent IC damage may occur if maximum ratings are exceeded. Normal operation should be under 
recommended operating conditions. If they are exceeded, it could affect the reliability of the IC. 

RECOMMENDED OPERATING CONDITIONS 

Characteristic Symbol Min Typ Max Unit 

Supply Voltage Vee * 4.5 5.0 5.5 V 

Input "Low" Voltage VIL * 0 - 0.8 V 

Input "High" I 0 0-07, RS, CTSI, RxDI 2.0 - Vee 
Voltage I CSQ, CS2, CS1 RiW, E, CS3, CS4, RXTXCLKj 

VIH* V 
2.2 - Vee 

Operating Temperature Topr -20 25 75 °C 

* With respect to Vss (System GND) 
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KS5812 CMOS INTERGRATED CIRCUIT 

DC CHARACTERISTICS (Vee = +5V±5%, Vss=ov, Ta= -20-+75°C, unless otherwise noted.) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

0 0 -07, RS, CTSi, 2.0 - Vee 

Input "High" Voltage CSo, CS2, CS" RIW, E, VIH 2.2 - Vee V 

CS3, CS4 RXTXCLKi 

Input "Low" Voltage All inputs VIL -0.3 - 0.8 V 

Input Leakage Current RIW, CSo, CSl, CS2, E, CS3, CS4 liN VIN=O-Vee -2.5 - 2.5 /LA 

Three-State (Off State) 
0 0-07 IrSI VIN=0.4-Vee -10 - 10 /LA Input Current 

IOH= -400/LA 4.1 - -
0 0 -07 

JOH~ -10/LA Vee-O.1 - -
Output "High" Voltage VOH V 

TXOi, RTSi 
JOH = -400 4.1 - -
IOH~ -10/LA Vee-O.1 - -

Output "Low" Voltage All outputs VOL IOH=1.6mA - - 0.4 V 

Output Leakage 
IRQ ILOH VOH = Vee - - 10 /LA Current (off state) 

0 0-07 - - 12.5 

Input Capacitance E, RXTXCLKi, RIW, RS, RXOi, CIN 
VIN=OV, Ta=25°C 

pF 
CSo, CS1, CS2, CTS, CS3, CS4 

f= 1.0 MHz - - 7.5 

RTS, TXOi VIN=OV, Ta=25°C - - 10 
Output Capacitance 

IRQ 
Cout f=1.0MHz 5.0 

pF 
- -

• Under transmitting and E= 1.0 MHz - - 3 
Receiving operation E= 1.5 MHz - - 4 mA 

• 500 kbps 
• Data bus in R/W operation E=2.0 MHz - - 5 

• Chip is not selected 
Supply Current • 500 kbps Icc E=1.0 MHz - - 200 

• Under non transmitting 
and receiving operation E=1.5MHz - - 250 /LA 

• Input level (Except E) 
VIH min = Vee - 0.8V 

E=2.0 MHz 300 V1L max = 0.8V - -
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KS5812 CMOS INTERGRATED CIRCUIT 

AC CHARACTERISTICS (Vcc=5.0V±5%, VSS= OV, Ta= -20 -+ 75°C, unless otherwise noted.) 

1. TIMING OF DATA TRANSMISSION 

Characteristic 

+ 1 Mode 

Minimum Clock Pulse Width 
+ 16, + 64 Modes 

+ 1 Mode 

+ 16, + 64 Modes 

+ 1 Mode 
Clock Frequency 

+ 16, + 64 Modes 

Clock-to-Data Delay for Transmitter 

Receive Data Setup Time + 1 Mode 

Receive Data Hold Time + 1 Mode 

IRQ Release Time 

RTS Delay Time 

Rise Time and Fall Time Except E 

* 1.0jls or 10% of the pulse width, whichever is smaller. 

2. BUS TIMING CHARACTERISTICS 

1) READ 

Characteristic 

Enable Cycle Time 

Enable "High" Pulse Width 

Enable "Low" Pulse Width 

Setup Time, Address and RfW Valid 
to Enable Positive Transition 

Data Delay Time 

Data Hold Time 

Address Hold Time 

Rise and Fall Time for Enable Input 

qsSAMSUNG 
Electronics 

Symbol 

tcyc E 

PWEH 

PWEL 

tAs 

tOOR 

tH 

tAH 

tEr, tEt 

KS5812 
Symbol Test Conditions Unit 

Min Max 

900 - ns 
PWCL Fig. 1 

600 - ns 

900 - ns 
PWCH Fig. 2 

600 - ns 

- 500 KHz 
fc 

800 KHz -
hOD Fig. 3 - 600 ns 

tROSU Fig. 4 250 - ns 

tRoH Fig. 5 250 - ns 

tlR Fig. 6 - 1200 ns 

tRTS Fig. 6 - 560 ns 

tr, tt - 1000· ns 

KS5812 
Test Conditions Unit 

Min Max 

Fig. 7 1000 - ns 

Fig. 7 450 - ns 

Fig. 7 430 - ns 

Fig. 7 80 - ns 

Fig. 7 - 290 ns 

Fig. 7 20 100 ns 

Fig. 7 10 - ns 

Fig. 7 - 25 ns 
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KS5812 CMOS INTERGRATED CIRCUIT 

2) WRITE 

KS5812 
Characteristic Symbol Test Conditions Unit 

Min Max 

Enable Cycle Time tCYCE Fig. 8 1000 - ns 

Enable "High" Pulse Width PWEH Fig. 8 450 - ns 

Enable "Low" Pulse Width PWEL Fig. 8 430 - ns 

Setup Time, Address and RIW 
tAS Fig. 8 80 - ns 

Valid to Enable Positive Transition 

Data Setup Time tosw Fig. 8 165 - ns 

Data Hold Time tH Fig. 8 10 - ns 

Address Hold Time tAH Fig. 8 10 - ns 

Rise and Fall Time for Enable Input tEr, tEl Fig. 8 - 25 ns 

RXTXClKi 2.2V PWCL 

O.BV PWCH 

• TX ClK is VIH = 2.0V 

Fig. 1 Clock Pulse Width, "Low" State Fig. 2 Clock Pulse Width, "High" State 

RXTXClKi 2.0V 
RXOi 

O.BV O.BV 

tTOD 

VCC-2.0V 

O.4V 
RXTXClKi O.BV 

TXOi 

Fig. 3 Transmit Data Output Delay Fig. 4 Receive Data Setup Time ( + 1 Mode) 

KtROH 

2.0V 
O.BV ---------------- -----------

RXOi 

Fig. 5 Receive Data Hold Time ( + 1 Mode) 
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KS5812 CMOS INTERGRATED CIRCUIT 

ENABLE 
1-----tcycE------i 

O.BV 

Vcc- 2.OV 
0.4V 

tlR*=--4 
1------tiR * * --rv;; 

______________ /1 Vcc- 2.OV 

ENABLE 

RS,CS,RiW 

DATA BUS 
* (1) IRQ Release Time applied to RxDi Register read 

operation 
(2) IRQ Release Time applied to TxDi Register write 
operation 

Fig. 7 Bus Read Timing Characteristics 
(Read information from UART) 

(3) IRQ Release Time applied to control Register 
write TIE = 0, RIE = 0 operation. 1---- tCyCE----i 

* * IRQ Release Time applied to Rx Data Register 
read operation right after read status register, 
when IRQ is asserted by DCD rising edge. 

Note: Note that the following takes place when iRa is 
asserted by the detection of transmit data register 
empty status. IRQ is released to "High" 
asynchronously with E signal when CTSi goes 
"High". (Refer to Figure 14) 

Fig. 6 RTSi Delay and IRQ Release Time 

PWEH 

ENABLE 

RS, es, R/VII 

DATA BUS 

LOAO A LOAD B 
(IRQ ONLY) 

Fig. 8 Bus Write Timing Characteristics 
(Write information into UART) 

(00-07, RTSi, TXOi) 

TEST POINT O---+-_-~~~ 

RL=2.4KIl 

~
'OV 

3KIl 

TEST POINT 

= 30pF for RTS and TXOi 
R = 10KO for 00- 07, R'i'S and TXOI 
All diodes are 1S2074@or Equivalent. 

100pF 

C = 130pF for 00- 07 1 
Fig. 9 Bus Timing Test Loads 

lji--T--T--T,--I--T--T--T I I I I I I I 
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MARKING 

SPACING 

BIT TIME 9.09msec~ 
START DO 01 02 03 04 05 06 PARITY 
BIT BIT 

STOP 
BIT 

STOP 
BIT 

I 
I 
I 
I 
L_ 

r------------ CHARACTER TIME @10CPS (11 BITS)-----------i 
100msec 

Fig. 10110 Baud Serial ASCII Data Timing 
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DEVICE OPERATION 

At the bus interface, the UARTi appears as two 
addressable memory locations. Internally, there are four 
registers: two read-only and two write-only registers. The 
read-only registers are Status and Receive Data; the 
write-only registers are Control and Transmit Data. The 
serial interface consists of serial input and output lines 
with independent clocks, and three peripheral/modem 
control lines. 

POWER ON/MASTER RESET 

The master reset (CRO, CR1) should be set during 
system initialization to insure the reset condition and 
prepare for programming the UARTi functional confi­
guration when the communications channel is required. 
During the first master reset, the IRQ and RTSi outputs 
are held at level 1. On all other master resets, the RTSi 
output can be programmed high or low with the iRQ 
output held high. Control bits CR5 and CR6 should also 
be programmed to define the state of RTSi whenever 
master reset is utilized. The UARTi also contains internal 
power-on reset logic to detect the power line turn-on 
transition and hold the chip in a reset state to prevent 
erroneous output transitions prior to initialization. This 
circuitry depends on clean power turn-on transitions. 
The power-on reset is released by means of the bus­
programmed master reset which must be applied prior 
to operating the UARTi. After master resetting the 
UARTi, the programmable Control Register can be set 
for a number of options such as variable clock divider 
ratios, variable word length, one or two stop bits, parity 
(even, odd, or none), etc. 

TRANSMIT 

A typical transmitting sequence consists of reading 
the UARTi. Status Register either as a result of an 
interrupt or in the UARTi's turn in a polling sequence. 
A character may be written into the Transmit Data 
Register if the status read operation has indicated that 
the Transmit Data Register is empty. This character is 
transferred to Shift Register where it is serialized and 
transmitted from the Transmit Data output preceded by 
a start bit and followed by one or two stop bits. Internal 
parity (odd or even). can be optionally added to the 
character and will occur between the last data bit and 
the first stop bit. After the first character is written in 
the Data Register, the Status Register can be read again 
to check for a Transmit Data Register Empty condition 
and current peripheral status. If thelRegister is empty, 
another character can be loaded for transmission even 
though the first character is in the process of being 
transmitted (because of double buttering). The second 
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character will be automatically transferred into the Shift 
Register when the first character transmission is 
completed. This sequence continues until all the 
characters have been transmitted. 

RECEIVE 

Data is received from a peripheral by means of the 
Receive Data input. A divide-by-one clock ratio is 
provided for an externally synchronized clock (to its data) 
while the divide by-16 and 64 ratios are provided for 
internal synchronjzation. Bit synchronization in the 
divide-by-16 and 64 modes is initiated by-the detection 
of 8 or 32 low samples on the receive line in the divide­
by-16 and 64 modes respectively. False start bit deletion 
capability insures that a full half bit of a start bit has 
been received before the internal clock is synchronized 
to the bit time. As a character is being received, parity 
(odd or even) will be checked and the error indication 
will be available in the Status Register along with 
framing error, overrun error, and Receive Data Register 
full. In a typical receiving sequence, the Status Register 
is read to determine if a character has been received 
from a peripheral. If the Receiver Data Register is full, 
the character is placed on the 8-bit UARTi bus when a 
Read Data command is received from the MPU. When 
parity has been selected for a 7-bit word (7 bits plus 
parity), the receiver strips the parity bit (07 = 0) so that 
data alone is transferred to the MPU. This feature 
reduces MPU programming. The Status Register can 
continue to be read to determine when another 
character is available in the Receive Data Register. The 
receiver is also double buffered so that a character can 
be read from the data register as another character is 
being received in the shift register. The above sequence 
continues until all characters have been received. 

INPUT/OUTPUT FUNCTIONS 

UART INTERFACE SIGNALS FOR MPU 
The KS5812 interfaces to the MPU with an 8-bit 

bidirectional data bus, five chip select lines, a register 
select line, an interrupt request line, read/write line, and 
enable line. These signals permit the MPU to have 
complete control over the KS5812. 

UART Bidirectional Data (OO·On - The bidirectional 
data lines (00-07) allow for data transfer between the 
KS5812 and the MPU. The data bus output drivers are 
three-state devices that remain in the high-impedance 
(off) state except when the MPU performs an UARTi read 
operation. 

UART Enable (E) - The Enable signal, E, is a high­
impedance TIL-compatible input that enables the bus 

358 



KS5812 

input/output data buffers and clocks data to and from 
the KSS812. 

ReadlWrlte (RIW) - The ReadlWrite line is a high­
impedance input that is TIL compatible and is used to 
control the direction of data flbw through the UARTi's 
input/output data bus interface. When ReadlWrite is high 
(MPU Read cycle), KSS812 output drivers are turned on 
and a selected register is read. When it is low, the 
KS5813 output drivers are turned off and the MPU writes 
into a selected register. Therefore, the ReadlWrite signal 
is used to select read-only or write-only registers within 
the KSS812. 

Chip Select (CSO, CS1, CS2, CS3, CS4) - These five 
high-impedance TIL-compatible input lines are to select 
and address the KSS812. Each UART can be enabled 
when CS2 and CS3 are high and CS4 is low. csa and 
CS1 are used to select individual UART. 

CSO CS1 CS2 CS3 CS4 UARTI 

0 a 1 1 0 UART1 

a 1 1 1 0 UART2 

1 0 1 1 a UART3 

1 1 1 1 a UART4 

Register Select (RS) - The Register Select line is a 
high-impedance input that is TIL compatible. A high 
level is used to select the Transmit/Receive Data 
Registers and a low level the Control/Status Registers. 
The ReadlWrite signal line is used in conjunction with 
Register Select to select the read-only or write-only 
register in each register pair. 

Interrupt Request (IRQ) - Interrupt Request is a TIL­
compatible, open-drain (no internal pullup), active low 
output that is used to interrupt the MPU. The IRQ output 
remains low as long as the cause of the interrupt is 
present and the appropriate interrupt enable within t~re 
KSS812 is set. The IRQ status bit, when high, indicates 
the IRQ output is in the active state. 

Interrupts result from conditions in both the 
transmitter and receiver sections of the UARTi. The 
transmitter section causes an interrupt when the 
Transmitter Interrupt Enabled condition is selected 
(CR5-CR6), and the Transmit Data Register Empty 
(TORE) status bit is high. The TORE status bit indicates 
the current status of the Transmitter Data Register 
except when inhibited by Clear-to-Send (CTSi) being 
high or the UARTi being maintained in the Reset 
condition. The interrupt is cleared by writing data into 
the Transmit Data Register. The interrupt is masked by 
disabling the Transmitter Interrupt via CRS or CR6 or 
by the loss of CTSi which inhibits the TORE status bit. 
The Receiver section causes an interrupt when the 
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Receiver Interrupt Enable is set and the Receive Data 
Register Full (RDRF) status bit is high, an Overrun has 
occurred. An interrupt resulting from the RDRF status 
bit can be cleared by reading data or resetting the 
UARTi. Interrupts caused by Overrun are cleared by read­
ing the status register after the error condition has 
occurred and then reading the Receive Data Register 
or resetting the UARTi. The receiver interrupt is masked 
by resetting the Receiver Interrupt Enable. 

CLOCK INPUTS 
High-impedance TIL-compatible inputs are provided 

for clocking of transmitted and received data. Clock 
frequencies of 1, 16, or 64 times the data rate may be 
selected. 

RECEIVE AND TRANSMITTER CLOCK 
(RXTXCLKi) 

-The RXTXCLKi input are both used for the clocking 
of transmitted data and for synchronization of received 
data. (In the 11 mode, the clock and data must be 
synchronized externally.) The transmitter initiates data 
on the negative transition of the clock and the receiver 
samples the data on the positive transition of the clock. 

SERIAL INPUT/OUTPUT LINES 
Receive Data (RXDi) - The Receive Data line is a 

high-impedance TIL-compatible input through which 
data is received in a serial format. Synchronization with 
a clock for detection of data is accomplished internally 
when clock rates of 16 or 64 times the bit rate are used. 

Transmit Data (TXDi) - The Transmit Data output 
line transfers serial data to a modem or other peripheral. 

PERIPHERAUMODEM CONTROL 
The UARTi includes several functions that permit 

limited control of a peripheral or modem. The functions 
included are Clear-to-Send, Request·to-Send and Data 
Carrier Detect. 

Clear·to·Send (CTSi) - This high-impedance TIL­
compatible input provides automatic control of the 
transmitting end of a communications link via the 
modem Clear-to-Send active low output by inhibiting the 
Transmit Data Register Empty (TORE) status bit. 

Request·to·Send (RTSi) - The Request-to-Send 
output enables the MPU to control a peripheral or 
modem via the data bus. The RTSi output corresponds 
to the state of the Control Register bits CR5 and CR6. 
When CR6 = 0 or both CRS and CR6 = 1, the RTSi output 
is low (the active state). This output can also be used 
for Data Terminal Ready (DTR). 
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TRANSMIT DATA REGISTER (TOR) 

Data is written in the Transmit Data Register during 
the negative transition of the enable (E) when the UARTi 
has been addressed with RS high and RiW low. Writing 
data into the register causes the Transmit Data Register 
Empty bit in the Status Register to go low. Data can then 
be transmitted. If the transmitter is idling and no 
character is being transmitted, then the transfer will take 
plaoe within 1-bit time of the trailing edge of the Write 
command. If a character is being transmitted, the new 
data character will commence as soon as the previous 
character is complete. The transfer of data causes the 
Transmit Data Register Empty (TDRE) bit to indicate 
empty. 

RECEIVE DATA REGISTER (RDR) 

Data is automatically transferred to the empty Receive 
Data Register (RDR) from the receiver deserializer (a 
shift register) upon receiving a complete character. This 
event causes the Receive Data Register Full bit (RDRF) 
in the status buffer to go high (full). Data may then be 
read through the bus by addressing the UARTi a~ 
selecting the Receive Data Register with RS and RIW 
high when the UARTi is enabled. The non-destructive 
read cycle causes the RDRF bit to be cleared to empty 
although the data is retained in the RDR. The status is 
maintained by RDRF as to whether or not the data is 
current. When the Receive Data Register is full, the 
automatic transfer of data from the Receiver Shift 
Register to the Data Register is inhibited and the RDR 
contents remain valid with its current status stored in 
the Status Register. 

CONTROL REGISTER 

The UARTi Control Register consists of eight bits of 
write-only buffer that are selected when RS and Rm are 
low. This register controls the function of the receiver, 
transmitter, interrupt enables, and the Request-to-Send 
peripheral/modem control output. 

Counter Divide Select Bits (CRO and CR1) - The 
Counter Divide Select Bits (CRO and CR1) determine the 
divide ratios utilized in both the transmitter and receiver 
sections of the UARTi. Additionally, these bits are used 
to provide a master reset for the UARTi which clears the 
Status Register (except for external conditions on CTSi 
and DCD) and initializes both the receiver and 
transmitter. Master reset does not affect other Control 
Register bits. Note that after power-on or a power 
fail/restart, these bits must be set high to reset the 
UARTi. After resetting, the clock divide ratio may be 
selected. These counter select bits provide for the 
following clock divide ratios: 
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CR1 CRO Function 

0 0 +1 
0 1 +16 
1 0 +64 
1 1 Master Reset 

Word Select Bits (CR2, CR3, and CR4) - The Word 
Select bits are used to select word length, parity, and 
the number of stop bits. The encoding format is as 
follows; 

CR4 CR3 CR2 Function 

0 0 0 7 Bits + Even Parity + 2 Stop Bits 
0 0 1 7 Bits + Odd Parity + 2 Stop Bits 
0 1 0 7 Bits + Even Parity + 1 Stop Bit 
0 1 1 7 Bits + Odd Parity + 1 Stop Bit 
1 0 0 8 Bits + 2 Stop Bits 
1 0 1 8 Bits + 1 Stop Bit 
1 1 0 8 Bits + Even Parity + 1 Stop Bit 
1 1 1 8 Bits + Odd Parity + 1 Stop Bit 

Word length, Parity Select, and Stop Bit changes are 
not buffered and therefore become effective 
immediately. 

Transmitter Control Bits (CR5 and CR6) - Two 
Transmitter Control bits provide for the control of the 
interrupt from the Transmit Data Register Empty 
condition, the Request-to-Send (RTSi) output, and ~he 
transmission of a Break level (space). The following 
encoding format is used: 

CR6 CR5 Function 

0 0 RTSi = low, Transmitting Interrupt 
Disabled. 

0 1 RTSi = low, Transmitting Interrupt 
Enabled. 

1 0 RTSi = high, Transmitting Interrupt 
Disabled. 

1 1 RTS = low, Transmits a Break level 
on the Transmit Data Output.. 
Transmitting Interrupt Disabled. 

Receive Interrupt Enable Bit (CR7) - The following 
interrupts will be enabled by a high level in bit position 
7 of the Control Register (CR7). Receive Data Register 
Full Overrun. 

STATUS REGISTER 

Information on the status of the UARTi is available 
to the MPU by reading the UARTi Status Register. This 
read only register is selected when RS is low and RtW 
is high. Information stored in this register indicates the 
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status of the Transmit Data Register, the Receive Data 
Register and error logic, and the peripheral/modem 
status inputs of the UARTi 

Receive Data Register Full (RDRF), Bit 0 - Receive 
Data Register Full indicates that received data has been 
transferred to the Receive Data Register. RDRF is 
cleared after an MPU read of the Receive Data Register 
or by a master reset. The cleared or empty state 
indicates that the contents of the Receive Data Register 
are no{ current. Data Carrier Detect being high also 
causes RDRF to indicate empty. 

Transmit Data Register Empty (TORE), Bit 1 - The 
Transmit Data Register Empty bit being set high 
indicates that the Transmit Data Register contents have 
been transferred and that new data may be entered. The 
low state indicates that the register is full and that 
transmission of a new character has not begun since 
the last write data command. 

Clear·to·Send (CTS), Bit 3 - The Clear-to-Send bit 
indicates the state of the Clear-to-Send input from a 
modem. A low CTS indicates that there is a Clear-to­
Send from the modem. In the high state, the Transmit 
Data Register Empty bit is inhibited and the Clear-to­
Send status bit will be high. Master reset does not affect 
the Clear-to-Send status bit. 

Framing Error (FE), Bit 4 - Framing error indicates 
that the received character is improperly framed by a 
start and a stop bit and is detected by the absence of 
the first stop bit. This error indicates a synchronization 
error, faulty transmission, or a break condition. The 
framing error flag is set or reset during the receive data 
transfer time. Therefore, this error indicator is present 
throughout the time that the associated character is 
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available. 

Receiver Overrun (OVRN), Bit 5 - Overrun is an error 
flag the indicates that one or more characters in the data 
stream were lost. That is, a character or a number of 
characters were received but not read from the Receive 
Data Register (RDR) prior to subsequent characters 
being received. The overrun condition begins at the 
midpoint of the last bit of the second character received 
in succession without a read of the HDR having 
occurred. The Overrun does not occur in the Status 
Register until the valid character prior to Overrun has 
been read. The RDRF bit remains set until the Overrun 
is reset. Character synchronization is maintained during 
the Overrun condition. The Overrun indication is reset 
after the reading of data from the Receive Data Register 
or by a Master Reset. 

Parity Error (PE), Bit 6 - The parity error flag indicates 
that the number of highs (ones) in the character does 
not agree with the preselected odd or even parity. Odd 
parity is defined to be when the total number of ones 
is odd. The parity error indication will be present as long 
as the data character is in the RDR. If no parity is 
selected, then both the transmitter parity generator 
output and the receiver parity check results are 
inhibited. 

Interrupt Request (IRQ), Bit 7 - The IRQ bit indicates 
the state of the IRQ output. Any interrupt condition with 
its applicable enable will be indicated in this status bit. 
Anytime the IRQ output is low the IRQ bit will be high 
to indicate the interrupt or service request status. IRQ 
is cleared by a read operation to the Receive Data 
Register or a write operation to the Transmit Data 
Register. 
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UNIVERSAL ASYNCHRONOUS RECEIVER 
AND TRANSMITTER 

The KS5824 UART, is a Si-gate CMOS IC which provides the data 
formatting and control to interface serial asynchronous data communi­
cations between main systems and subsystems. 

The bus interface of the KS5824 includes select, enable, read/write, 
interrupt and bus interface logic to allow data transfer over an 8-bit bi­
directional data bus. The parallel data of the bus system is serially, 
transmitted and received by the asynchronous data interface, with proper 
formatting and error checking. The functional configuration of the UART 
is programmed via the data bus during system initialization. A program­
mable control register provides variable word lengths, clock division 
ratios, transmit control, receive control, and interrupt control. For 
peripheral or modem operation, three control lines are provided. 
Exceeding Low Power dissipation is realized due to adopting CMOS 
process. 

24 DIP 

FEATURES ORDERING INFORMATION 

• Low-power, high-speed, CMOS process Operating Temperature 
• Serial/parallel conversion of data 
• a-and 9-blt transmission 
• Optional even and odd parity 
• Parity, overrun and framing error checking 
• Programmable control register 
• Optional + 1, + 16, and + 64 clock modes 
• Peripheral/modem control functions 
• Double buffered 
• One-or two-stop bit operation 

BLOCK DIAGRAM 

DATA BUS 

ADDRESS 
CONTROL 

AND 
INTERRUPT 

DATA 
BUS 
BUFFERS 

SELECTION 
AND 
CONTROL 
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ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value Unit 

Supply Voltage Vee * -0.3 to + 7.0 V 
Input Voltage VIN* -0.3 to + 7.0 V 
Maximum Output Current 10* * 10 mA 
Operating Temperature Topr -20 to + 75 °C 
Storage Temperature T5t9 -55 to + 150 °C 

* With respect to Vss (SYSTEM GND) 
* * Maximum output current is the maximum current which can flow out from one output terminal or I/O common 

terminal (00 - 0 7, RTS, T x Data, IRQ). 
Note: Permanent IC damage may occur if maximum ratings are exceeded. Normal operation should be under 

recommended operating conditions are exceeded, it could affect reliability of IC. 

RECOMMENDED OPERATING CONDITIONS 

Characteristic Symbol Min Typ Max Unit 

Supply Voltage Vee* 4.5 5.0 5.5 V 

Input "low" Voltage VIL* 0 - 0.8 V 

Input "High" I 00 - 07, RS, Tx ClK, DCD, CTS, Rx Data 2.0 - Vee 
Voltage I CSo, CS2 , CS1, RNii, E, Rx ClK 

VIH* V 
2.2 - Vee 

Operating Temperature Topr -20 25 75 °C 

* With respect to Vss (SYSTEM GND) 

ELECTRICAL CHARACTERISTICS 
. 

DC CHARACTERISTICS (Vee=5V±5%, Vss=OV, Ta= -20 - +75°C, unless otherwise noted.) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Do - 0 7, RS, Tx ClK, 2.0 Vee 

Input "High" Voltage 
DCD, CTS, Rx Data 

VIH V 
CSo, CS2, CS1, RIW, E, 2.2 Vee 
Rx ClK 

Input "low" Voltage All inputs VIL -0.3 0.8 V 

Input leakage Current RIW, CSa, CS" CS2, E liN VIN =0 - Vee -2.5 2.5 p.A 

Three·\State (Off State) 
Do - 07 IrSI 

Input Current 
VIN = 0.4 - Vee -10 10 p.A 

Do -- 0 7 IOH = - 205p.A 2.4 
Output "High" Voltage VOH V 

Tx data, RTS IOH = -100p.A 2.4 

Output "low" Voltage All outputs VOL IOH = 1.6mA 0.4 V 
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DC CHARACTERISTICS (Continued) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Output leakage Current 
IRQ lLOH VOH =Vcc - - 10 p.A 

(Off State) 

Do-D7 - - 12.5 

Input Capacitance E, T x ClK, Rx ClK, CIN 
VIN=OV, Ta=25°C, pF 

RIW, RS, Rx Data, CSo, f=1.0MHz - - 7.5 
CS1, CS2, CTS, DCD 

RTS, Tx Data VIN = OV, Ta = 25°C - - 10 
Output Capacitance 

IRQ 
COUT f = 1.0MHz 5.0 

pF 
- -

• Under transmitting and E=1.0MHz - - 3 
receiving operation 

E=1.5MHz - - 4 mA 
• 500 kbps 
• Data bus in Rm operation E=2.0MHz - - 5 

Supply Current • Chip is not selected Icc E=1.0MHz - - 200 
• 500 kbps 
• Under non transmitting 

and receiving operation E=1.5MHz - - 250 p.A 
• Input level (Except E) 

VIH min=Vcc- O.BV 
E=2.0MHz - - 300 

VIL max= O.BV 

AC CHARACTERISTICS (Vcc=5.0V±5%, VSs=OV, Ta= -20-+75°C, unless otherwise noted.) 

1. TIMING OF DATA TRANSMISSION 

Characteristic Symbol Test Conditions Min Max Unit 

+ 1 Mode 900 - ns 

+ 16, + 64 Modes 
PWCL Fig. 1 

600 - ns 
Minimum Clock Pulse Width 

+ 1 Mode 900 - ns 
PWCH Fig. 2 

600 + 16, + 64 Modes - ns 

+ 1 Mode - 500 KHz 
Clock Frequency 

+ 16, + 64 Modes 
fc 

BOO KHz -
Clock-to-Data Delay for Transmitter trOD Fig. 3 - 600 ns 

Receive Data Setup Time + 1 Mode tROSU Fig. 4 250 - ns 

Receive Data Hold Time + 1 Mode tROH Fig. 5 250 - ns 

IRQ Release Time tlR Fig. 6 - 1200 ns 

RTS Delay Time tRTS Fig. 6 - 560 ns 

Rise Time and Fall Time Except E tr, t, - 1000· ns 

• 1.01-'s or 10% of the pulse width, whichever is smaller. 
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2. BUS TIMING CHARACTERISTICS 

1) READ 

Characteristic 

Enable Cycle Time 

Enable :'High" Pulse Width 

Enable "Low" Pulse Width 

Setup Time, Address and R/W Valid 
to Enable Positive Transition 

Data Delay Time 

Data Hold Time 

Address Hold Time 

Rise and Fall Time for Enable Input 

2) WRITE 

Characteristic 

·Enable Cycle Time 

Enable "High" Pulse Width 

Enable "Low" Pulse Width 

Setup Time, Address and RIW 
Valid to Enable Positive Transition 

Data Setup Time 

Data Hold Time 

Address Hold Time 

Rise and Fall Time for Enable Input 

Tx ClK 
OR 
Rx elK 

PWCL 

Symbol 

tCYCE 

PWEH 

PWEL 

tAS 

tOOR 

tH 

tAH 

tEr, tEt 

Symbol 

tcYCE 

PWEH 

PWEL 

tAs 

tosw 

tH 

tAH 

tEr, tEt 

Fig. 1 Clock Pulse Width, "Low" State 

VCC - 2.0V 

O.4V 

Fig. 3 Transmit Data Output Delay 

.c8SAMSUNG 
Electronics 

CMOS INTERGRATED CIRCUIT 

Test Conditions 

Fig. 7 

Fig. 7 

Fig. 7 

Fig. 7 

Fig. 7 

Fig. 7 

Fig. 7 

Fig. 7 

Test Conditions 

Fig. 8 

Fig. 8 

Fig. 8 

Fig. 8 

Fig. 8 

Fig. 8 

Fig. 8 

Fig. 8 

Tx elK 
OR 
Rx elK 

• Tx elK is V'H=2.0V 

Min 

1000 

450 

430 

80 

-
20 

10 

-

Min 

1000 

450 

430 

80 

165 

10 

10 

-

Max Unit 

- ns 

- ns 

- ns 

- ns 

290 ns 

100 ns 

- ns 

25 ns 

Max Unit 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

25 ns 

PWCH 

Fig. 2 Clock Pulse Width, "High" State 

RX DATA 
2.0V 

O.BV 

tROSU 

Rx elK _____ ......, I O.8V 

Fig. 4 Receive Data Setup Time ( .;. 1 Mode) 
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Fig. 5 Receive Data Hold Time (+ 1 Mode) 

1----tcycE ----i 

PWEH RWEL 

ENABLE 

RS, cs, Riw 

DATA BUS 

Fig. 7 Bus Read Timing Characteristics 
(Read Information from UART) 

f-----tcycE ----i 

PWEH 

Fig. 8 Bus Write Timing Characteristics 
(Write Information into UART) 
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ENABLE 

VCC-2.0V 
0.4V 

-FV; 
i1iO _____________ ---I1'-2.0V 

* (1) IRQ Release Time applied to Rx Data Register 
read operation. 
(2) IRQ Release Time applied to Tx Data Register 
write operation 
(3) IRQ Release Time applied to control Register 
write TIE = 0, RIE = 0 operation. 

* * IRQ Release Time applied to Rx Data Register 
read operation right after read status register, 
when IRQ is asserted by OCD rising edge. 

Note: Note that following take place when IRQ is 
asserted by the detection of transmit data register 
empty status. IRQ is released to "High" 
asynchronously with E signal when CTS goes 
"High". (Refer to Figure 14) 

Fig. 6 m Delay and iRa Release Time 

LOAD A LOAD B 
(00-07, A'rn, Tx DATA) (ffiO 0=-iLY) 5.0V 

RL = 2.4KO 3KO 

TEST POINT 

lOOP' 

TEST POINT 

c= 130pF for 00-07 
= 30pF for A'rn and Tx Data 

R = 10KO for 00-07, AiS and Tx Data 

All diodes are 152074(8) or Equivalent. 

Fig. 9 Bus Timing Test Loads 
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START BIT DO Dl D2 D3 . D4 D5 D6 PARITY STOP STOP 
BIT BIT BIT 

f----------- CHARACTER TIME @10CPS (11 BITS) 100msec -----------\ 

Fig. 10 110 Baud Serial ASCII Data Timing 

T~~~~I! _________________ ---1 

ENABLE 14 -----, 

READIWRITE 13 

CHIP SELECT 0 8 
CHIP SELECT 1 10 

CHIP SELECT 2 9 

REGISTER SELECT 11-
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DATA 
REGISTER 
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SHIFT 
REGISTER 

~~g~~~-------------------~~----~ 
Fig. 11 Expanded Block Diagram 
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DEVICE OPERATION 

At the bus interface, the UART appears as two 
addressable memory locations. Internally, there are four 
registers: two read-only and two write-only registers. The 
read-only registers are Status and Receive Data; the 
write-only registers are Control and Transmit Data. The 
serial interface consists of serial input and output lines 
with independent clocks, and three peripheral/modem 
control lines. 

POWER ON/MASTER RESET 

The master reset (CRO, CR1) should be set during 
system initialization to insure the reset condition and 
prepare for programming the UART functional confi­
guration when the communications channel is required. 
During the first master reset, the IRQ and RTS outputs 
are held at level 1. On all other master resets, the RTS 
output can be programmed high or low with the IRQ 
output held high. Control bits CR5 and CR6 should also 
be programmed to define the state of RTS whenever 
master reset is utilized. The UART also contains internal 
power-on reset logic to detect the power line turn-on 
transition and hold the chip in a reset state to prevent 
erroneous output transitions prior to initialization. This 
circuitry depends on clean power turn-on transitions. 
The power-on reset is released by means of the bus­
programmed master reset which must be applied prior 
to operating the UART. After master resetting the UART, 
the programmable Control Register can be set for a 
number of options such as varia61e clock divider ratios, 
variable word length, one or two stop bits, parity (even, 
odd, or none), etc. 

TRANSMIT 

A typical transmitting sequence consists of reading 
the UART. Status Register either as a result of an 
interrupt or in the UART's turn in a polling sequence. 
A character may be written into the Transmit Data 
Register if the status read operation has indicated that 
the Transmit Data Register is empty. This character is 
transferred to a Shift Register where it is serialized and 
transmitted from the Transmit Data output preceded by 
a start bit and followed by one or two stop bits. Internal 
parity (odd or even) can be optionally added to the 
character and will occur between the last data bit and 
the first stop bit. After the first character is written in 
the Data Register, the Status Register can be read again 
to check for a Transmit Data Register Empty condition 
and current peripheral status. If the register is empty, 
another character can be loaded for transmission even 
though the first character is in the process of being 
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transmitted (because of double buffering). The second 
character will be automatically transferred into the Shift 
Register when ·the first character transmission is 
completed. This sequence continues until all the 
characters have been transmitted. 

RECEIVE 

Data is received from a peripheral by means of the 
Receive Data input. A divide·by-one clock ratio is 
provided for an externally synchronized clock (to its data) 
while the divide-by·16 and 64 ratios are provided for 
internal synchronization. Bit synchronization in the 
divide-by·16 and 64 modes is initiated by the detection 
of 8 or 32 low samples on the receive line in the divide· 
by-16 and 64 modes respectively. False start bit deletion 
capability insures that a full half bit of a start bit has 
been received before the internal clock is synchronized 
to the bit time. As a character is being received, parity 
(odd or even) will be checked and the error indication 
will be available in the Status Register along with 
framing error, overrun error, and Receive Data Register 
full. In a typical receiving sequence, the Status Register 
is read to determine if a character has been received 
from a peripheral. If the Receiver Data Register is full, 
the character is placed on the 8·bit UART bus when a 
Read Data command is received from the MPU. When 
parity has been selected for a 7-bit word (7 bits plus 
parity), the receiver strips the parity bit (07 = 0) so that 
data alone is transferred to the MPU. This feature 
reduces MPU programming. The Status Register can 
continue to be read to determine when another 
character is available in the Receive Data Register. The 
receiver is also double buffered so that a character can 
be read from the data register as another character is 
being received in the shift register. The above sequence 
continues until all characters have been received. 

INPUT/OUTPUT FUNCTIONS 

UART INTERFACE SIGNALS FOR MPU 

The KS5824 interfaces to the MPU with an 8·bit 
bidirectional data bus, three chip select lines, a register 
select line, an interrupt request line, read/write line, and 
enable line. These signals permit the MPU to have 
complete control over the KS5824. 

UART Bidirectional Data (DO· On - The bidirectional 
data lines (00-07) allow for data transfer between the 
KS5824 and the MPU. The data bus output drivers are 
three-state devices that remain in the high-impedance 
(off) state except when the MPU performs an UART read 
operation. 
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UART Enable (E) - The Enable signal, E, is a high­
impedance TTL-compatible input that enables the bus 
input/output data buffers and clocks data to and from 
the KS5824. 

ReadlWrite (R/W) - The ReadlWrite line is a high­
impedance input that is TTL compatible and is used to 
control the direction of data flow through the UART's 
input/output data bus interface. When ReadlWrite is high 
(MPU Read cycle), KS5824 output drivers are turned on 
and a selected register is read. When it is low, the 
KS5824 output drivers are turned off and the MPU writes 
into a selected register. Therefore, the ReadlWrite signal 
is used to select read-only or write-only registers within 
the KS5824. 

Chip Select (CSO, CS1, CS2) - These three high­
impedance TTL-compatible input lines are used to 
address the KS5824. The KS5824 is selected when CSO 
and CS1 are high and CS2 is low. Transfers of data to 
and from the KS5824, are then performed under the 
control of the Enable Signal, ReadlWrite, and Register 
Select. 

Register Select (RS) - The Register Select line is a 
high-impedance input that is TTL compatible. A high 
level is used to select the Transmit/Receive Data 
Registers and a low level the Control/Status Registers. 
The Read/Write signal line is used in conjunction with 
Register Select to select the read-only or write-only 
register in each register pair. 

Interrupt Request (IRQ) - Interrupt Request is a TTL­
compatible, open-drain (no internal pullup), active low 
output that is used to interrupt the MPU. The IRQ output 
remains low as long as the cause of the interrupt is 
present and the appropriate interrupt enable within the 
UART is set. The IRQ status bit, when high, indicates 
the IRQ output is in the active state. 

Interrupts result from conditions in both the 
transmitter and receiver sections of the UART. The 
transmitter section causes an interrupt when the 
Transmitter Interrupt Enabled condition is selected 
(CR5-CR6), and the Transmit Data Register Empty 
(TDRE) status bit is high. The TDRE status bit indicates 
the current status of the Transmitter Data Register 
except when inhibited by Clear-to-Send (CTS) being high 
or the UART being maintained in the Reset condition. 
The interrupt is cleared by writing data into the Transmit 
Data Register. The interrupt is masked by disabling the 
Transmitter Interrupt via CR5 or CR6 or by the loss of 
CTS which inhibits the TDRE status bit. The Receiver 
section causes an interrupt when the Receiver Interrupt 
Enable is set and the Receive Data Register Full (RDRF) 
status bit is high, an Overrun has occurred, or Data 
Carrier Detect (DCD) has gone high. An interrupt 
resulting from the RDRF status bit can be cleared by 
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reading data or resetting the UART. Interrupts caused 
by Overrun or loss of DCD are cleared by reading the 
status register after the error condition has occurred and 
then reading the Receive Data Register or resetting the 
UART. The receiver interrupt is masked by resetting the 
Receiver Interrupt Enable. 

CLOCK INPUTS 
Separate high-impedance TTL-compatible inputs are 

provided for clocking of transmitted and received data. 
Clock frequencies of 1, 1Q, or64 times the data rate may 
be selected. 

Transmit Clock (Tx ClK) -The Transmit Clock input 
is used for the clocking of transmitted data. The 
transmitter initiates data on the negative transition of 
the clock. 

Receive Clock (Rx ClK) - The Receive Clock input 
is used for synchronization of received data. (In the + 1 
mode, the clock and data must be synchronized 
externally.) The receiver samples the data on the positive 
transition of the clock. 

SERIAL INPUT/OUTPUT LINES 

Receive Data (Rx Data) - The Receive Data line is 
a high-impedance TTL-compatible input through which 
data is received in a serial format. Synchronization with 
a clock for detection of data is accomplished internally 
when clock rates of 16 or 64 times the bit rate are used. 

Transmit Data (T x Data) - The Transmit Data output 
line transfers serial data to a modem or other peripheral. 

PERIPHERAL/MODEM CONTROL 

The UART includes several functions that permit 
limited control of a peripheral or modem. The functions 
included are Clear-to-Send, Request-to-Send and Data 
Carrier Detect. 

Clear·to·Send (CTS) - This high-impedance TTL­
compatible input provides automatic control of the 
transmitting end of a communications link via the 
modem Clear-to-Send active low output by inhibiting the 
Transmit Data Register Empty (TDRE) status bit. 

Request·to·Send (RTS) - The Request-to-Send output 
enables the MPU to control a peripheral or modem via 
the data bus. The RTS; output corresponds to the state 
of the Control Register bits CR5 and CR6. When CR6 = 0 
or both CR5 and CR6 = 1, the RTS output is low (the 
active state). This output can also be used for Data 
Terminal Ready (DTR). 
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Data Carrier Detect (DCD) - This high-impedance 
TIL-compatible input provides automatic control, such 
as in the receiving end of a communications link by 
means of a modem Data Carrier Detect output. The DCD 
input inhibits and initializes the receiver section of the 
UART when high. A low-to-high transition of the Data 
Carrier Detect initiates an interrupt to the MPU to 
indicate the occurrence of a loss of carrier when the 
Receive Interrupt Enable bit is set. The Rx ClK must 
be running for proper DCD operation. 

UART REGISTERS 
The expanded block diagram for the UART indicates 

the internal registers on the chip that are used for the 
status, control, receiving, and transmitting of data. The 
content of each of the registers is summarized in Table 
1. 

TRANSMIT DATA REGISTER (TOR) 
Data is written in the Transmit Data Register during 

the negative transition of the enable (E) when the UART 
has been addressed with RS high and pjjj low. Writing 
data into the register causes the Transmit Data Register 
Empty bit in the Status Register to go low. Data can then 
be transmitted. If the transmitter is idling and no 

DEFINITION OF UART REGISTER CONTENTS 

CMOS INTERGRATED CIRCUIT 

character is being transmitted, then the transfer will take 
place within .1-bit time of the training edge of the Write 
command. If a character is being transmitted, the new 
data character will commence as soon as the previous 
character is complete. The transfer of data causes the 
Transmit Data Register Empty (TORE) bit to indicate 
empty. 

RECEIVE DATA REGISTER (RDR) 
Data is automatically transferred to the empty Receive 

Data Register (RDR) from the receiver deserializer (a 
shift register) upon receiving a complete character. This 
event causes the Receive Data Register Full bit (RDRF) 
in the status buffer to go high (full). Data may then be 
read through the bus by addressing the UART and 
selecting the Receive Data Register with RS and RIW 
high when the UART is enabled. The non-destructive 
read cycle causes the RDRF bit to be cleared to empty 
although the data is retained in the RDA. The status is 
maintained by RDRF as to whether or not the data is 
current. When the Receive Data Register is full, the 
automatic transfer of data from the Receiver Shift 
Register to the Data Register is inhibited and the RDR 
contents remain valid with its current status stored in 
the Status Register. 

Buffer Address 

Data RS. RIW RS. RIW RS· RIW RS. RJW 
Bus Transmit Receive 
Line Data Data Control Status 

Number Register Register Register Register 

(Write Only) (Read Only) (Write Only) (Read Only) 

0 Data Bit 0* Data Bit 0 Counter Divide Receive Data Register 
Select 1 (CRO) Full (RDRF) 

1 Data Bit 1 Data Bit 1 Counter Divide Transmit Data Register 
Select 2 (CR1) Empty (TORE) 

2 Data Bit 2 Data Bit 2 Word Select 1 Data Carrier Detect 
(CR2) (DCD) 

3 Data Bit 3 Data Bit 3 Word Select 2 Clear-to-Send 
(CR3) (CTS) 

4 Data Bit 4 Data Bit 4 Word Select 3 Framing Error 
(CR4) (FE) 

5 Data Bit 5 Data Bit 5 Transmit Control 1 Receiver Overrun 
(CR5) (OVRN) 

6 Data Bit 6 Data Bit 6 Transmit Control 2 Parity Error (PE) 
(CR6) 

7 Data Bit 7* * * Data Bit 7** Receive Interrupt Interrupt Request 
Enable (CR7) (IRQ) 

* leading bit = lSB = Bit 0 
** Data bit will be zero in 7 bit plus parity modes 

* ** Data bit is "don't care" in 7 bit plus parity modes. 
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CONTROL REGISTER 
The UART Control Register consists of eight bits of 

write-only buffer that are selected when RS and RiW are 
low. Thi"s register controls the function of the receiver, 
transmitter, interrupt enables, and the Request-to-Send 
peripheral/modem control output. 

Counter Divide Select Bits (CRO and CR1) - The 
Counter Divide Select Bits (CRa and CR1) determine the 
divide ratios utilized in both the transmitter and receiver 
sections of the UART. Additionally, tliese bits are used 
to provide a master reset for the UART which clears the 
Status Register (except for external conditions on CTS 
and DCD) and initializes both the receiver and 
transmitter. Master reset does not affect other Control 
Register bits. Note that after power-on or a power 
fail/restart, these bits must be set high to reset the 
UART. After resetting, the clock divide ratio may, be 
selected. These counter select bits provide for the 
following clock divide ratios: 

CR1 CRO Function 

a a ..;..1 
a 1 ..;..16 
1 a ..;..64 
1 1 Master Reset 

Word Select Bits (CR2, CR3, and CR4) - The Word 
Select bits are used to select word length, parity, and 
the number of stop bits. The encoding format is as 
follows; 

CR4 CR3 CR2 Function 

a 0 0 7 Bits + Even Parity + 2 Stop Bits 
a 0 1 7 Bits + Odd Parity + 2 Stop Bits 
a 1 a 7 Bits + Even Parity + 1 Stop Bit 
a 1 1 7 Bits + Odd Parity + 1 Stop Bit 
1 0 0 8 Bits + 2 Stop Bits 
1 0 1 8 Bits + 1 Stop Bit 
1 1 a S Bits + Even Parity + 1 Stop Bit 
1 1 1 8 Bits + Odd Parity + 1 Stop Bit 

Word length, Parity Select, and Stop Bit changes are 
not buffered and therefore become effective 
immediately. 

Transmitter Control Bits (CRS and CR6) - Two 
Transmitter Control bits provide for the control of the 
interrupt from the Transmit Data Register Empty 
condition, the Request-to-Send (RTS) output, and the 
transmission of a Break level (space). The following 
encoding format is used: 
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CR6 CRS Function 

0 a RTS = low, Transmitting Interrupt 
Disabled. 

0 1 RTS = low, Transmitting Interrupt 
Enabled. 

1 0 RTS = high, Transmitting Interrupt 
Disabled. 

1 1 RTSi: low. Transmits a Break level 
on the Transmit Data Output. 
Transmitting Interrupt Disabled. 

Receive Interrupt Enable Bit (CR7) - The following 
interrupts will be enabled by a high level in bit position 
7 of the Control Register (CR7): Receive Data Register 
Full Overrun or a low-to-high transition on the Data 
Carrier Detect (DCD) signal line. 

STATUS REGISTER 

Information on the status of the UART is available to 
the MPU by reading the UART Status Register. This read­
only register is selected when RS is low and Rm 
is high. Information stored in this register indicates the 
status of the Transmit Data Register, the Receive Data 
Register and error logic, and the peripheral/modem 
status inputs of the UART. 

Receive Data Register Full (RDRF), Bit 0 - Receive 
Data Register Full indicates that received data has been 
transferred to the Receive Data Register. RDRF is 
cleared after an MPU read of the Receive Data Register 
or by a master reset. The cleared or empty state 
indicates that the contents of the Receive Data Register 
are not current. Data Carrier Detect being high also 
causes RDRF to indicate empty. 

Transmit Data Register Empty (TORE), Bit 1 - The 
Transmit Data Register Empty bit being set high 
indicates that the Transmit Data Register contents have 
been transferred and that new data may be entered. The 
low state indicates that the register is full and that 
transmission of a new character has not begun since 
the last write data command. 

Data Carrier Detect (DC D), Bit 2 - The Data Carrier 
Detect bit will be high when the DCD inputfrom a 
modem has gone high to indicate that a carrier is not 
present. This bit going high causes and Interrupt 
Request to be generated when the Reoeive Interrupt 
Enable is set. It remains high after the DCD input is 
returned low until cleared by first reading the Status 
Register and then the' Data Register or until a master 
reset occurs. If the DCD input remains high after read 
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status and read data or master reset has occurred, the 
interrupt is cleared, the DCD status bit remains high and 
will follow the DCD input. 

Clear·to·Send (CTS), Bit 3 - The Clear-to-Send bit 
indicates the state of the Clear·to·Send input from a 
modem. A low CfS indicates that there is a Clear·to­
Send from the modem. In the high state, the Transmit 
Data Register Empty bit is inhibited and the Clear-to­
Send status bit will be high. Master reset does not affect 
the Clear-to-Send status bit. 

Framing Error (FE), Bit 4 - Framing error indicates 
that the received character is improperly framed by a 
start and a stop bit and is detected by the absence of 
the first stop bit. This error indicates a synchronization 
error, faulty transmission, or a break condition. The 
framing error flag is set or reset during the receive data 
transfer time. Therefore, this error indicator is present 
throughout the time that the associated character is 
available. 

Receiver Overrun (OVRN), Bit 5 - Overrun is an error 
flag the indicates that one or more characters in the data 
stream were lost. That is, a character or a number of 
characters were received but not read from the Receive 
Data Register (RDR) prior to subsequent characters 
being received. The overrun condition begins at the 
midpoint of the last bit of the second character received 
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in succession without a read of the RDR having 
occurred. The Overrun does not occur in the Status 
Register until the valid character prior to Overrun has 
been read. The RDRF bit remains set until the Overrun 
is reset. Character synchronization is maintained during 
the Overrun condition. The Overrun indication is reset 
after the reading of data from the Receive Data Register 
or by a Master Reset. 

Parity Error (PE), Bit 6 - The parity error flag indicates 
that the number of highs (ones) in the character does 
not agree with the preselected odd or even parity. Odd 
parity is defined to be when the total number of ones 
is odd. The parity error indication will be present as long 
as the data character is in the RDA. If no parity is 
selected, then both the transmitter parity generator 
output and the receiver parity check results are 
inhibited. 

Interrupt Request (IRQ), Bit 7 - The IRQ bit indicates 
the state of the IRQ output. Any interrupt condition with 
its applicable enable will be indicated in this status bit. 
Anytime the IRQ output is low the IRQ bit will be high 
to indicate the interrupt or service request status. IRQ 
is cleared by a read operation to the Receive Data 
Register or a write operation to the Transmit Data 
Register. 
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8-BIT ADDRESSABLE LATCHED DRIVER 16 DIP 

The KT8518 is an 8-Bit addressable latched driver with three address 
inputs (AO, A 1, A2), a data input (0), an active low enable input (EN), 
an active low clear input (CLR) and eight high current parallel latch 
outputs (00 - 07) which sink current to ground. 
When the enable (EN) is high and the clear (CLR) is low all outputs 
(00 - 07) are high (OFF). Eight-channel demultiplexing or active low 
1-of-8 decoding with output enable operation occurs when the clear 
(CLR) and the enable (EN) inputs are low. 
When the clear (CLR) input is high and the enable (EN) input is low 
the selected output (00 - 07), determined by the address inputs (AO, 
A 1, A2). follows the data (0) input (0 = 0 turns' 'OFF" and 0 = 1 turns 
"ON" the addressed high current output). 
When the enable (EN) input goes high, the contents of the latch are 
stored. 

BLOCK DIAGRAM 

CLR 

EN 

AO 

1-0F-8 
CONTROL A1 DECODER 
GATE 

A2 

D 
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ORDERING INFORMATION 

PIN CONFIGURATION 

00_ 

AO 1. 16 Voo 

A1 K 15 CLR 

A2 T 14 EN 

8 
00 4 5 13 0 

0>1 12 07 

8 
02 6 11 06 

03 7 10 05 

GND 8 9 04 

07 
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PIN DESCRIPTION 

Pin Symbol Description 

1,' 2,3 AO,A1,A2 address inputs 

4,5,6,7,9, 00-07 high current parallel 
10,11,12* latch output 

13 D data input 

14 EN enable (active low) 

15 CLR clear input (active low) 

8 GND 
Power 

16 VDD 

MODE SELECTION 
EN CLR Mode 

L H Addressable Latch 

H H Latch 

L L 1-of-8 Decoding 

H L All Outputs OFF 

TRUTH TABLE 

INPUTS OUTPUTS MODE 

CLR EN D AO A1 A2 00 01 02 03 04 05 06 07 

L H X X X X H H H H H H H H ALL OUTPUT OFF 

L L L L L L H H H H H H H H 

L L H L L L L H H H H H H H 

L L L H L L H H H H H H H H 

L L H H L L H L H H H H H H 1-0F-8 DECODING 

\ \ \ \ \ \ \ \ \ \ \ \ \ \ 
\ \ \ \ \ \ \ \ \ \ \ \ \ \ 
\ \ \ \ \ \ \ \ \ \ \ \ \ \ 
\ \ \ \ \ \ \ \ \ \ \ \ \ \ 

L L L H H H H H H H H H H H 

L L H H H H H H H H H H H L 

H H X X X X On-1 - - - - - LATCH 

H L L L L L H On-1 - - - - - ',; 

H L H L L L L On-1 - - - - -
H L L H L L On-1 H On-1 - - - - - ADDRESSABLE 

LATCH 
\ \ \ \ \ \ \ \ \ \ \ \ \ \ 
\ \ \ \ \ \ \ \ \ \ \ \ \ \ 
\ \ \ \ \ \ \ \ \ \ \ \ \ \ 
\ \ \ \ \ \ \ \ \ \ \ \ \ \ 

H H X X X X On-1 - - - - H 

H H X X X X On-1 - - - - L 
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ABSOLUTE MAXIMUM RATING 

Characteristic Symbol Value Unit 

Supply Voltage Voo -0.5-7.0 V 

Input Voltage Range VIN -0.5-7.0 V 

Output Voltage VOUT 0-7.0 V 

Continuous Output Current (Each Driver) lOUT 100 rnA 

Operating Temperature Range Ta 0-70 °C 

Storage Temperature Range Tstg -25-150 °C 

ELECTRICAL CHARACTERISTICS 
DC ELECTRICAL CHARACTERISTICS (Voo=5V± 10%, Ta=0°C-70°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

VIH 2.0 
Input Voltage V 

VIL 0.8 I 
Input Damp Diode Voltage VIK 

Vcc=rnin 
-0.65 -1.5 V 

liN = ,-18mA 

IIH VIN=VOO 1 
Input Current 

IlL VIN=GND -1 
p.A 

Output Voltage 1 VOL1 
IOL=80mA 

0.5 V 
Each Driver 

Output Voltage 2 VOL2 
IOL=40mA 0.4 V 
All Outputs Low 

I All Outputs Low IOOL 10 
Supply Current 

.1 All Outputs High IOOH 
No Output Load 

10 
JlA 

Clamp Diode Leakage Current I, 100 p.A 

Clamp Diode Forward Voltage VI 1.5 V 
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AC ELECTRICAL CHARACTERISTICS (Voo = 5V, Ta = 25°C, Cl = 45pF, Rl = 3300) 

Characteristic Symbol Min Typ Max Unit 

PROPAGATION DELAY TIME 

tPLH 45 90 
Any Input to Output 

tPHL 25 50 

EN Pulse Width tWE 15 nS 

CLR Pulse Width ,twc 15 

Set Up Time (0 to EN) tso 10 

Hold Time (0 to EN) tHO 0 

Set Up Time (ADD to EN) tSA 10 

Hold Time (ADD to EN) tHA 0 

TIMING DIAGRAM 

IWE , I( 
50%, ~ j 

EN 

Iso IHO 

o )~ ~f-

" 
lSA --- -IHA-

~ E " J j\. ADD 

CLR----il----_,WC=r-
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PACKAGE DIMENSIONS 

9 SIP 

___ 21.59 
22.10 --~. 

8 SOP 

II 0.36 

~O.51 
1.47 

, , 1.73 

i~~ j i 

)]2.75 
3.25 

c8~SUNG 

Unit: mm 

rTITr·58 

T~6.09 

-11 0.20 
0.30 

Unit: mm 

8 DIP Unit: mm 

2.54 
TYP 

0-100 

I 
8.95 

9.45 I 

D]·09 
6.60 

-11 1.02 
1.52 9~37 

7.87 

0.20 
0.30 

~_0.51 
1.02 

14 DIP Unit: mm 

19.65 \--CJ
9.15 0 -10

0 

10 ITs:o~ O. 7.37 ~60 7.87 

~ I 1.52 -;!;L 
2.03 0.20 r 

0.30 

WNNf3.81 4.31 

~~~ I I II 0.36 2.92 r I 0.56 3.43 0.51 
1.02 
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PACKAGE DIMENSIONS 

14 SOP Unit: mm 

~~ 
0.20 II I 

m
==------.-0],37 T~:~~ 6.10 

4.62 ~ 6.60 
o I 0.20 

~I 0.36 
0.51 

~1.47 " 1.73 
1.27 
TYP 

16 SOP 

~ 10:11 
:U1.47 

I 1.73 
1.27 I l-

. TYP 
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Unit: mm 

18 DIP Unit: mm 

I 22.73 0-10' 
23.24 I ~ t::::::: :[];:~m] 

102 I' ¥ 1 :52 I-- 0.20 
0.30 

V\AAI¥lFffl' .3.81 -L 4.31 

=f
~.92 
3.43 

2.54 I ~ --H--~~ 0.51 
TYP 0.56 1.02 

20 SOP Unit: mm 

6.86 
7.11 

~
2 . .47 

12.72 
1.65 
1.90 

1.27 
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PACKAGE DIMENSIONS 

22 DIP (300) Unit: mm 

26.36 0 10° 

~~~26±:!.8±:!7 ~O~TsO'9 mj-7.37 
f. 60 7.87 

~~mrn~~ - U 
~ 
0.30 
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2.54 I ~ ---J~ I 3.43 0.51 
TYP 0.56 1.02 

22 DIP (Shrink) Unit: mm 

D
~~:~~ tio_100 

6.15 7.37 
o 6.65 _ . 7.87 

0.20 r 

1~ 0.76 
TYP 1.02 
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3.51 
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22 DIP (400) 

27.23 
27.74 

20 DIP 

Unit: mm 

8'8~O_10·9.90 
9.40' 10.41 

0.20 
0.30 

4.57 
5.33 

2.90 
3.91 

Unit: mm 

I 26.36. I 0 -10
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II 1.02 7 

---I I 1.52 0.20 
0.30 
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PACKAGE DIMENSIONS 

24 DIP Unit: mm 

~ 31.37 I 0- 10
0 

[:o:::2~:::::]J!:~~ rnJ~: 
~:~~ I ~ 0.20 ~ 

0.30 

600DD1JDOOtlOtid. U 4.57 

V V V V V V V V V V V V= 5.07 

2.54 I ~ --11 0.3i+ ~ 
TYP 0.5~ I 3.43 0.51 

. 1.02 

40DIP-N(2) Unit: mm 

40 DIP·N (1) Unit: mm 

52.19 
52.70 0-10

0 
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ip 0 O 6.61 [f1~.99 14.12 15.49 
~~~~~~.~. ~ -11 1.14 0.20 I 

1.40 0.30 

1 4.57 
:....J.. 5.07 

2.92 

2.54 I I --l--~ 3.43 0.51 
TYPI I 0.56 1.02 

40 Dlp·N (3) Unit: mm 

I 51.54 

52.19 I 0-10" I 52.19 I 

l;;.~:::::::;f.:;;p1:M ~ [~:~::::::::::~:::[IU:~i m1~ 
6.65 1.65 0 30 II oj -tA ,..,..,..-~ 

. --1~ ~ 

~
5'08 

&.-,.,..,.....,.,.,.,~,.,..."..,...."..",..-,no..,.,.,.,.,.,.."""-.l MAX 
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2.54 ~ MIN 0.38 
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PACKAGE DIMENSIONS 

40 SDIP Unit: mm 

I ~~:~ I 0-10
0 

[~::::::::::~:::Dgi1 O:~ 
~11.14 ~ 

1.40 0.20 

, 4.08 ~3.58 
2.92 1.~3.430.51 

TYP '0.56 1.02 

16 CERDIP Unit: mm 

I 19.05 I 0-15' 
19.94 ~ 

[:;: :IT~:~~ ~_ 
~ 0.20 7 
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~
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3.18 

, ~19 
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TYP 0.58 1.02 
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42 DIP Unit: mm 

52.19 0 -10
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52.70 ~ , 

Ip 0 o ~h3.61 ~9 
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PACKAGE DIMENSIONS 

24 CERDIP Unit: mm 

~~4.00 5.08 
3.73 

2.54 L ----.J~ 4.0.! 0.51 
TYP 0.58 1.79 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 

Southwest 
22837 Ventura Blvd. 
Suite 305 
Woodland Hills, CA 
91367 
(818) 346·6416 
FAX: (818) 346·6621 

Southeast 
204 Battleground 
Corporate Park 
3859 Battleground Ave. 
Greensboro, NC 27410 
(919) 282·0665 
FAX: (919) 282·0784 

Southwest 
3027 Greenwich St. 
Carlsbad, CA 90028 
(619) 720-0230 
FAX: (619) 720-0230 

South Central 
15851 Dallas Parkway 
Suite 840 
Dallas, TX 75248·3307 
(214) 770·7970 
FAX: (214) 770·7971 

North Central 
901 Warrenville Road 
Suite 120 
Lisle, IL 60532·1359 
(708) 852·2011 
FAX: (708) 852·3096 

Northwest 
2700 Augustine Drive 
Suite 198 
Santa Clara, CA 
95054 
(408) 727·7433 
FAX: (408) 727·5071 

North East 
20 Burlington Mall Road 
Suite 205 
Burlington, MA 01803 
(617) 273·4888 
FAX: (617) 273·9363 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ALABAMA INTELATECH, INC. TEL: (514) 624·1340 
4737 Prevel Street FAX: (514) 624·2911 

SOUTHERN COMPONENT TEL: (205) 533-6500 Pierefonds, Quebec H9K 1J4 
SALES FAX: (205) 533-6578 
307 Clinton Ave. East #413 
Huntsville, AL 35801 COLORADO 

CANDAL INC. TEL: (303) 692·8484 

ARIZONA 2901 So. Colorado Blvd. FAX: (303) 692·8416 
Suite A 

HAAS & ASSOC. INC. TEL: (602) 998·7195 Denver, CO 80222 
7441 East Butherus Drive FAX: (602) 998-7869 
Suite 300 
Scottsdale, AZ 85260 CONNECTICUT 

PHOENIX SALES TEL: (203) 496-7709 

CALIFORNIA 267 Main Street FAX: (203) 496-0912 

12 TEL: (408) 988·3400 
Torrington, CT 06790 

3350 Scott Blvd. FAX: (408) 988·2079 
Building 10 FLORIDA 
Santa Clara, CA 95054 MEC TEL: (305) 426-8944 

SPINNAKER SALES TEL: (619) 451-8595 
700 W. Hillsboro Blvd. (305) 426-8960 
Bldg. 4, Suite 204 FAX: (305) 426-8799 

11545 West Bernardo Court FAX: (619) 485-0561 Deerfield Beach, FL 33441 
Suite 200 
San Diego, CA 92127 

WESTAR REP COMPANY TEL: (714) 832·3325 
FLORIDA 

2472 Chambers Road FAX: (714) 832·7894 MEC TEL: (407) 773·1100 
Suite 100 11 Emerald Court FAX: (407) 777-6529 
Tustin, CA 92680 Satelite Beach, FL 

WEST AR REP COMPANY TEL: (213) 539·2156 MEC TEL: (407) 799-0820 
25202 Crenshaw Blvd. FAX: (213) 539-2564 830 North Atlantic Blvd. FAX: (407) 799·0923 
Suite 217 Suite B401 
Torrance, CA 90505 Cocoa Beach, FL 32931 

WESTAR REP. COMPANY TEL: (818) 880-0594 MEC TEL: (813) 393·5011 
26500 Agoura Rd. FAX: (818) 880-5013 10637 Harborside Drive, N FAX: (813) 393·5202 
Suite 204 Largo, FL 34643 
Calabasas, CA 91302 

GEORGIA 
CANADA SOUTHERN COMPONENT TEL: (404) 729·8117 

INTELATECH, INC. TEL: (416) 629-0082 SALES FAX: (404) 729-8056 
1115 Crest lawn Drive FAX: (416) 629·1795 6075 The Corners Parkway 
Suite 1 Suite 103 
Mississauga, Ontario L4W1A7 Norcross, GA 30092 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ILLINOIS 
RI 
8430 Gross Point Road 
Skokie, IL 60076 

MARYLAND 
ADVANCED TECH SALES 
100 West Road 
Suite 412 
Towson, MD 21204 

MASSACHUSETTS 

TEL: (708) 967-8430 
FAX: (708) 967-5903 

TEL: (301) 296-9360 
FAX: (301)296-9373 

NEW TECH SOLUTIONS, INC. TEL: (617) 229-8888 
111 South Bedford Street FAX: (617) .229-1614 
Suite 102 
Burlington, MA 01803 

MICHIGAN 
JENSEN C.B. 
2145 Crooks Rd. 
Troy, MI 48084 

MINNESOTA 
IRI 
1120 East 80th Street 1200 
Bloomington, MN 55420 

NEW JERSEY 
NEPTUNE ELEC. 
2460 Lemoine Avenue 
Ft. Lee, NJ 07024 

NEW MEXICO 
S.W. SALES, INC. 
7137 Settlement Way, N.w. 
Albuquerque, NM 87120 

NEW YORK 
NEPTUNE ELEC. 
255 Executive Dr. 
Plainview, NY 11803 

T-SQUARED 
6443 Ridings Road 
Syracuse, NY 13206 

T-SQUARED 
7353 Victor-Pittsford Road 
Victor, NY 14564 

OHIO 
BAILEY, J.N. & ASSOC. 
129 W. Main Street 
New Lebanon, OH 45345 

BAILEY, J.N. & ASSOC. 
2978 Findley Avenue 
Columbus, OH 43202 

TEL: (313) 643-0506 
FAX: (313) 643-4735 

TEL: (612) 854-1120 
FAX: (612) 854-8312 

TEL: (201) 461-2789 
FAX: (201) 461-3857 

TEL: (505) 899-9005 
FAX: (505) 899-8903 

TEL: (516) 349-160 
FAX: (516) 349-1343 

TEL: (315) 463-8592 
FAX: (315) 463-0355 

TEL: (716) 924-9101 
FAX: (716) 924-4946 

TEL: (513) 687-1325 
FAX: (513) 687-2930 

TEL: (614) 262-7274 
FAX: (614) 262-0384 

=8SAMSUNG 
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BAILEY, J.N. & ASSOC. 
1667 Devonshire Drive 
Brunswick, t>H 44212 

OREGON 
ATMI 
6700 S.w. 105th Street 
Suite 303 <ll 

Beaverton, OR 97005 

PENNSYLVANIA 
BAILEY, J.N. & ASSOC. 
1660 Hancock Avenue 
Apollo, PA 15613 

RIVCO JANUARY INC. 
RJI Building 
78 South Trooper Road 
Norristown, PA 19403 

PUERTO RICO 
DIGIT-TECH 
P~O. Box 1945 
Calle Cruz *2 
Bajos, San German 00753 

TEXAS 
S.W. SALES INC. 
2267 Trawood, Bldg. E3 
EI Paso, TX 79935 

VIELOCK ASSOC. 
555 Republic Drive 
Suite 105 
Plano, TX 75074 

VIELOCK ASSOC. 
9430 Research Blvd. 
Echelon Bldg. 2, Suite 330 
Austin, TX 78759 

UTAH 
ANDERSON & ASSOC. 
270 South Main, *108 
Bountiful, UT 84010 

VIRGINIA 
ADVANCED TECHNOLOGY 
SALES, INC. 
406 Grinell Drive 
Richmond, VA 23236 

WASHINGTON 
ATMI 
16150 NE 85TH St. Suite 217T 
Redmond, WA 98052 

WISCONSIN 
IRI 
16745 W. Bluemound Rd. 
Suite 340 
Brookfield, WI 53005 

TEL: (216) 273-3798 
FAX: (216) 225-1461 

TEL: (503) 643-8307 
FAX: (503) 646-9536 

TEL: (412) 568-1392 
FAX: (412) 568-1479 

TEL: (215) 631-1414 
FAX: (215) 631-1640 

TEL: (809) 892-4260 
FAX: (809) 892-3366 

TEL: (915) 594-8259 
FAX: (915) 592-0288 

TEL: (214) 881-1940 
FAX: (214) 423-8556 

TEL: (512) 345-8498 
FAX: (512) 346-4037 

TEL: (801) 292-8991 
FAX: (801) 298-1503 

TEL: (804) 320-8756 
FAX: (804).32~761 

. ~ ~ 
, (i j. 

TEL: (206) 882-4665 
FAX: (206) 882-7517 

TEL: (414) 789-9393 
FAX: (414) 789-9272 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 

SA MSUNG PARIS MILANO MONCHEN 
SEMICONDUCTOR Centre d'Affaires La Vlale G. Matteotti, 26 Carl·Zelss·Rlng 9 
EUROPE GmbH Boursldlere RN 186, Bat. 1·20095 Cusano Mllanlno 0-8045 Ismanlng 
Mergenthaler Allee 38·40 Bourgogne, BP 202 (Italy) (West. Germany) 
06236 Eschborn F·92357 Le Plessls·Roblnson Tel: 0039·2·6 132888 Tel: (49) 0·89 96 48 38 
(West Germany) (France) Fax: 0039·2·6192279 Fax: (49) 0·89 96 48 73 
Tel: 06196/9009~ Tel: 0033·1·40 94 07 00 
Fax: 0196/9009·89 Fax: 0033·1·40 94 02 16 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

EUROPE 

AUSTRIA 

SATRON HANDELSGES. MBH 
Hoffmeistergasse 8·10/1/5 TEL: 0043·222·8730 20 
A·1120 Wlen FAX: 0043·222·85 95 93 

BELGIUM 

C&S ELECTRONICS NV 
Heembeekstraat 111 
B·1120 Brussels 

DENMARK 

EXATEC ALS 
Oortheavj 1·3 
OK·24oo Kopenhagen 

FINLAND 

INSTRU COMPONENTS 
P.O. Box 64, Vitikka 1 
SF~2631·ESPOO 
Helsinki 

FRANCE 

TLX: 047·753 11 85 1 

TEL: 0032·2·2442974 
FAX: 0032·2·2 42 89 30 
TLX: 046·2 58 20 

• 

TEL: 00453·1·19 10 22 
FAX: 00453·1 19 31 20 
TLX: 27253 

TEL: oo358~·5 28 43 25 
FAX: oo35~·5 284333 
TLX: 057·12 44 26 

ASIA MOS (OMNITECH ELCCTRONIQUE) 
BAtlment Evollc 1 165, TEL: 0033·1-47 60 1247 
Boulevard De Valmy FAX: 0033·1·47 60 15 82 

. F·92705 Colombes TLX: 042-61 3890 

SONEL·ROHE (SCAIB) 
6, Rue Le Corbusler 
Silic 424 
F·94583 Rungis, Cedex 

TEL: 0033·1·46 86 81 70 
FAX: 0033·1·45 60 55 49 
TLX: 042·20 69 52 

c8SAMSUNG 
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GEftMANY (WEST) 

SILCOM ELECTRONICS VERTRIEBS GmbH 
Neusser Str. 336-338 TEL: (49)·0·2161-6 07 52 
0·4050 MOnchengladbach FAX: (49)~·2161-6516·38 

TERMOTROL GmbH 
Pilotystr 4 
0·8000 MOnchen 22 

TLX: 85 2189 

TEL: (49)~·89·2303 52 52 
FAX: (49)~·89·2303 52 80 
TLX: 178984 53 

ING. THEO HENSKES GmbH 
Laatzener Str. 19 TEL: (49)~·511·86 5075 
Postfach 72 12 26 FAX: (49)~·7249 79 93 
0·3000 Hannover 72 TLX: 92 35 09 

ASTRONIC GmbH 
Griinwalder Weg 30 
0·8024 Oeisenhofen 

TEL: (49)~·89-61 30303 
FAX: (49)~·89·61 31 668 
TLX: 5 21 61 87 

MSC VERKAUFSBORO MITTE 
Wormser Str. 34 TEL: (49)~-62·332 66 43 
Postfach 37 FAX: (49)~·332 02 98 
0-6710 Frankenthal TLX: 46 52 30 

MICRONETICS GmbH 
Wail Our StAdter Str. 45 
0·7253 Renningen 

ITALY 

DIS. EL. SPA 
Via Orbetello 98 
1·10148 Torino 

MOXEL S.R.L. 

TEL: (49)~·7159-60 19 
FAX: (49)~·715 951 19 
TLX: 72 47 08 

TEL: 0039·1·12 20 15 22 
FAX: 0039-1·12 16 59 15 
TLX: 043·21 51 18 

Via C. Frova, 34 TEL: 0039·2-61 29 05 21 
1·20092 Cinisello Balsamo FAX: 0039·2-6 17 25 82 

TLX: 043·35 20 45 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

THE NETHERLANDS 

MALCHUS BV HANDEIMIJ. 
Fokkerstraat 511·513 TEL: 0031-10-4 27 77 77 
Post bus' 48 FAX: 0031-10-4 15 48 67 
NL-3125 SO Schiedam TLX: 044-2 1598 

NORWAY 

EXATEC ALS 
Solheimveien 50 
Postbox 314 
N-1473 Skarer 

SPAIN 

SEMICONDUCTORES S.A. 

TEL: 0047-2-97 29 50 
FAX: 0047-2-97 29 53 

Ronda General Mitre TEL: 0034-3-2 172340 
240 Bjs FAX: 0034-3-2 176598 
E-08006 Barcelona TLX: 052·9 77 87 

SWEDEN 

MIKO KOMPONENT AB 
Segers by Vagen 3 
P.O. Box 2001 
S-14502 Norsborg 

SWITZERLAND 

PANATEL AG 
Grundstr. 20 
CH-6343 Rotkreuz 

TEL: 0046-753-89 08 0 
FAX: 0046-753-75 34 0 
TLX: 052·9 77 87 

TEL: 0041-42 64 30 30 
FAX: 0041-42 64 30 35 
TLX: 045-86 87 63 

c8SAMSUNG 
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UNITED KINGDOM 

KORD DISTRIBUTION LTD. 
P.O. Box 294, Camberley, TEL: 0276 685741 
Surry GU 153JJ FAX: 0276 691334 

BYTECH LTD. 
3 The Western Centre, 
Western Road, 
Bracknell Berkshire 
RG121RW 

ITT MULTI COMPONENTS 

TLX: 859919 KOROIS G 

TEL: Sales 0344 482211 
Account/Admin 

0344424222 
FAX: 0344 420400 
TLX: 848215 

346 Edinburgh Avenue TEL: 0753 824212 
Slough SL1 4TU FAX: 0753 824160 

TLX: 849804 

NEL TRONIC LIMITED 
John F. Kennedy Road, 
Naas Road, Qublin 12, 
Ireland 

TEL: (01) 503560 
FAX: (01) 552789 
TLX: 93556 NELT EI 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ASIA 

HONG KONG 

AV, CONCEPT LTD. 
ROOM 804, Tower A, 81FI., TEL: 3629325 
Hunghom Commercial Centre, FAX: 7643108 
37·39 MA Tau Wai Road, TLX: 52362 ADVCC HX 
Hunghom, Kowloon, 
Hong Kong 

PROTECH COMPONENTS LTD. 
Unit 2, 3tF, Wah Shing Centre, TEL: 7930882 
11 Shing Yip Street, Kowloon, FAX: 7930811 
Kwun Tong, Hong Kong 

WISEWORLD TECHNOLOGY CO. 
Room 708, Tower A, 7tFl., TEL: 7658923 
Hunghom Commercial Centre; FAX: 3636203 
37·39 MA Tau Wai Road, 
Kowloon, Hong Kong 

RIGHT SYSTEM CO., LTD. 
Room A 19, 6tFl., 
Proficient Ind. Centre, 
Block A, 6 Wang Kwun Road, 
Kowloon Bay, Kowloon, 
Hong Kong 

TEL: 7566331 
FAX: 7998985 
TLX: 52896 OSPCL HX 

SOLARBRITE ENTERPRISE CO. 
(CALCULATOR & WATCH) 
Room 903, The Kwangtung 
Provincial Bank Bldg., 

TEL: 7701010 
FAX: 7700559 

589-591 Nathan Road, TLX: 52543 SECL HX 
Kowloon, Hong Kong 

SOLARI COMPUTER ENGINEERING LTD. 
(4 BIT/8 BIT ONE CHIP SOFTWARE HOUSE) 
Unit 703-4, 7tFl., Jordan House, TEL: 7213318 
6·8 Jordan Road, Kowloon, FAX: 7235288· 
Hong Kong 

CENTRAL SYSTEMS DESIGN LTD. 
(ASIC DESIGN HOUSE) 
Room 1704, Westlands Centre, TEL: 5620248 
20 West lands Road, FAX: 5658046 
Quarry Bay, Hong Kong TLX: 73990 CSD HX 

DATAWORLD INTERNATIONAL LTD. 
(MIYUKI ELECTRONICS (HK) LTD.) 
(ASIC DESIGN HOUSE) 
Flat No. 3-4, 5tFl., TEL: 7862611 
Yuen Shing Ind. Bldg., FAX: 7856213 
1033, Yee Kuk Street, West, TLX: 45876 MYK HX 
Kowloon, Hong Kong 

TAIWAN 

YOSUN INDUSTRIAL CORP. 
7F, No. 76, Chern Kong Rd., 
Sec. 1; Nan KaRg, Taipei, 
Taiwan R.O.C. 

KINREX CORP. 
2nd. Fl., 514·3, Tun Hwa S. 
Rd., Taipei, Taiwan, R.O.C. 

TEL: (02) 788-1991 (Rep.) 
FAX: (02) 788·1996 

TEL: 02·700·4686-9 
FAX: 02·704·2482 
TLX: 20402 KINREX 

c8SAMSUNG 
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SANT SONG CORP. 
Room A, 8F No. 180, Sec-4, TEL: (02) 775·2506 
Chung Hsiao E. Rd., Taipei, FAX: (02) 771·8413 
Taiwan, R.O.C. 

JAPAN 

ADO ELECTRONIC INDUSTRIAL CO., LTD. 
7th Fl., Sasage Bldg., 4-6 TEL: 03·257·1618 
Sotokanda 2·Chome Chiyoda· FAX: 03·257·1579 
ku, Tokyo 101, Japan 

INTERCOMPO INC. 
Ihi Bldg., 1-6·7, Shibuya, TEL: 03·406·5612 
Shibuya·ku, Tokyo 150 Japan FAX: 04-409·4834 

CHEMI·CON INTERNATIONAL CORP. 
Mitauya Toranomon Bldg., TEL: 03·508·2841 
22·14, Toranomon 1·Chome, FAX: 03·504.0566 
Minato·ku, Tokyo 105, Japan 

TOMEN ELECTRONICS CORP. 
1·5, Takamatsu·Cho 3 Chome TEL: 0425·22-6145 
Tachikawa, Tokyo 190 FAX: 0425·22-6159 

DIA SEMICON SYSTEMS INC. 
Wacore 64 1·37·8, Sangenjaya, TEL: 03·487.0386 
Setagaya·ku, Tokyo 154 Japan FAX: 03-487·8088 

RIKEI CORP. 
Nichimen Bldg., 2·2·2, 
Nakanoshima, Kita·ku, 
Osaka 530 Japan 

TEL: 06·201·2081 
FAX: 06·222·1185 

SINGAPORE 
GEMINI ELECTRONICS PTE LTD. 
100, Upper Cross Street TEL: 65·5351777 
#09.08 OG Bldg. FAX: 65·5350348 
Singapore 0105 TLX: RS·42819 

BOSTEX ELECTRONICS PTE LTD. 
#05·14 Bylands Bldg. TEL: 65·3395713 
135 Middle Road FAX: 65·3389538 
Singapore 0718 

ASTINA ELECTRONICS (M) SON BHD 
23, Jalan Pantai Jerjak Satu TEL: 04·876697 
11900 Bayan Lepas Penang, FAX: 04·876780 
West Malaysia 

ASTINA ELECTRONICS (S) PTE LTD. 
315, Outram Road, TEL: 65·2232221 
#11.02 Tan Boon Liat Bldg., FAX: 65·2213776 
Singapore 0315 

INDIA 

COMPONENTS AND SYSTEMS MARKETING 
ASSOCIATES (INDIA) PVT. LTD. 
100, Dadasaheb Phalke Road, 
Dadar, Bombay 400 
014 TEL: 4114585 

FAX: 4112546 
TLX: 001·4605 PDT IN 
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SAMSUNQ SEMICONDUCTOR REPRESENTATIVES 

TURKEY 

ELEKTRO SAN. VE TIC. KOLL. STI. 
Hasanpasa, Ahmet Raslm Sok TEL: 337·2245 
No. 16 KadlkOy Istanbul, FAX: 336-8814 
Turkey TLX: 29569 ells tr 

THAILAND 

VUTIPONG TRADING LTD., PART. 
51·53 Pahurat Rd. (Banmoh) TEL: 221·9699-3641 
Bangkok 10200 THAILAND 223-4608 

FAX: 224.()861 
TLX: 87470 Vutlpong TH 

KOREA 

NAEWAE SEMICONDUCTOR CO., LTD. 
Room 503, 22-dong, SUNn TEL: 717-4065-7 
Bldg., 16·1, Hankangro·2ka, 702-4407-9 
Yongsan·ku, Seoul, Korea FAx: 702-3924 
Cable: ELECONAEWAF. TLX: NELCO K27419 

SEOUL 
C.P.O. BOX 1409 

SAMSUNG LlGHT·ELECTRONICS CO., LTD. 
4th FI. Room 2·3, TEL: 718-0045, 
Electronics Main Bldg., 16-9, 718-9531-5 
Hankangro·3ka, Yongsan·ku, FAX: 718-9536 
Seoul, Korea 

c8SAMSUNG 
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NEW CASTLE SEMICONDUCTOR CO., LTD. 
4th Fl. Room 1().11, TEL: 718-8531-4 
Electronics Main Bldg., 16·9, F'AX: 718-8535 
Hankangro·3ka, Yongsan·ku, 
Seoul, Korea 

HANKOOK SEMICONDUCTOR" 
TELECOMMUNICATIONS CO., LTD. 
402 Suite, Sowon Bldg., TeL: 338-2015-8 
354·22, Seokyo-dong, FAX: 338-2983 
Mapo·ku, Seoul, Korea 

SEG YUNG INTERISE CORP. 
21-301, Sunln Bldg., 16·1, TEL: 701-6811-6, 
Hankangro·2ka, Yongsan·ku, 701-6781-4 
Seoul, Korea FAX: 701-6765 

SEGYUNG ELECTRONICS 
182·2, Jangsa-dong, 
Jongro·ku, Seoul, Korea 

SAMTEK 
Room 704, Euyllm Bldg., 
16·96, Hankangro-3ka, 
Yongsan·ku, Seoul, Korea 

TEL: 273-6781-3 
FAX: (02) 273-6597 
TLX: K24950 

SUKSEMT 

TEL: 703·9656-8 
FAX: 703·9659 

SUNIN INDUSTRIES CO., LTD. 
Sunln Bldg., 7FI., 16-1, TEL: 718-7113-6 
Hankangro·2ka, Yongsan·ku, 702·1257-9 
Seoul, Korea FAX: 715-1031 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

ALABAMA JACO (805) 495·9998 
2260 Townsgate Road 

HAMMOND (205) 830-4764 Westlake Village, CA 91361 
4411·B Evangel Circle, N.w. 
Huntsville, AL 35816 JACO (408) 432·9290 

2880 Zanker Road 

ARIZONA Suite 202 
San Jose, CA 95134 

ADDED VALUE (602) 951·9788 
7741 East Gray Road JACO (714) 837·8966 

Suite 89 23-441 South Pointe Drive 

Scottsdale, AZ 85260 Laguna Hills, CA 92653 

CYPRESS/RPS (602) 966·2256 MICRO GENESIS (408) 727·5050 

2164 E. Broadway Road *310·8 2880 Lakeside Drive 

Tempe, AZ 85282 Santa Clara, CA 95054 

CALIFORNIA 
CANADA 

ELECTRONIC WHOLESALERS 
ADDED VALUE (209) 734-8861 1935 Avenue De L'Eglise (514) 769-8861 
3320 East Mineral King Montreal, Quebec, Canada 
Unit 0 H4E 1H2 
Visalia, CA 93291 

PETERSON, C.M. (519) 434-3204 
ADDED VALUE (714) 259-8258 220 Adelaide Street North 
1582 Parkway Loop london, Ontario, Canada 
Unit G N6B 3H4 
Tustin, CA 92680 

SAYNOR VARAH (416) 445·2340 
ADDED VALUE (619) 558-8890 99 Scarsdale Road 
6397 Nancy Ridge Road Don Mills, Ontario, Canada 

I San Diego, CA 92121 M3B 2R4 

ADDED VALUE (818) 889-2861 SAYNOR VARAH (604) 273·2911 
31194 la Baya Drive, 1100 1·13511 Crestwood Place 
Westlake Village, CA 91362 Richmond, B.C., Canada 

V6V 2G5 
All AMERICAN (BOO) 669-8300 
369 Van Ness Way 1701 WESTBURNE IND. ENT., lTD. 
Torrance, CA 90501 300 Steeprock Drive (416) 635·2950 

Downsview, Ontario, Canada 
BELL MICRO PRODUCTS (714) 963-0667 M3J 2W9 
18350 Mt. langley 
Fountain Valley, CA 92708 COLORADO 

BELL MICRO PRODUCTS (408) 434·1150 
ADDED VALUE (303) 422·1701 
4090 Youngfleld 

550 Sycamore Drive Wheat Ridge, CO 80033 
Milpitas, CA 95035 

CYPRESS/RPS (714) 521·5230 
CYPRESS/RPS (303) 792·5829 
12503 E. Euclid Drive 

6230 Descanso Avenue Englewood, CO 80111 
Buena Park, CA 90620 

CYPRESS/RPS (619) 535'()()11 
CONNECTICUT 

10054 Mesa Ridge Ct ALMO ELECTRONICS (203) 288-6556 
Suite 118 31 Village lane 
San Diego, CA 92121 Wallingford, CT <le492 

CYPRESS/RPS (408) 980-8400 JACO (203) 235·1422 
2175 Martin Avenue 384 Pratt Street 
Santa Clara, CA 95050 Meriden, CT 06450 

CYPRESSiRPS (818) 710·7780 JV (203) 469-2321 
21550 Oxnard, #420 690 Main Street 
Woodland Hills, CA 91367 East Haven, CT 06512 

c8·SAMSUNG 393 

Electronics 



SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

FLORIDA JACO (301) 995-6620 
Rivers Center 

ALL AMERICAN (305) 621-8282 10270 Old Columbia Road 
16251 N.W. 54th. Avenue Columbia, MD 21046 
Miami, FL 33014 

HAMMOND (407) 973·7103 MASSACHUSETS 

6600 N.W. 21st. Avenue ALMO ELECTRONICS (617) 821·1450 
Fort Lauderdale, FL 33309 60 Shawmut Avenue 

HAMMOND (407) 849-6060 
Canton, MA 02021 

1230 W. Central Blvd GERBER (617) 329·2400 
Orlando, FL 32802 128 Carnegie Row 

MICRO GENESIS (407) 869-9989 Norwood, MA 02062 

2170 W. State Road 434 #324 JACO (617) 273·1860 
Longwood, FL 32779 222 Andover Street 

Wilmington, MA 01887 

GEORGIA 

HAMMOND (404) 449·1996 
MICHIGAN 

5680 Oakbrook Parkway CALDER (616) 698-7400 
#160 4245 Brockton Drive 
Norcross, GA 30093 Grand Rapids, MI 49508 

QUALITY COMPONENTS (404) 449-9508 CHELSEA INDUSTRIES (313) 525·1155 
6145 Northbelt Parkway 34443 Schoolcraft 
Suite B Livonia, MI 48150 
Norcross, GA 30071 

ILLINOIS 
MINNESOTA 

ALL AMERICAN (612) 944·2151 
GOOLD (312) 860·7171 11409 Valley View Road 
101 Leland Court Eden Prairie, MN 55344 
Bensenville, IL 60106 

CYPRESS/RPS (612) 934·2104 
QPS (312) 884-6620 7650 Executive Drive 
101 Commerce Dr. #A Eden Prairie, MN 55344 
Schaumburg, IL 60173 

VOYAGER (612) 571·7766 

INDIANA 
5201 East River Road 
Fridley, MN 55421 

ALTEX (317)848-1323 
12744 N. Meridian MISSOURI 
Carmel, IN 46032 

CHELSEA INDUSTRIES (314) 997·7709 
CHELSEA INDUSTRIES (317) 253·9065 2555 Metro Blvd. 
8465 Keystone Crossing, #115 Maryland Heights, MO 63043 
Indianapolis, IN 46240 

NEW JERSEY '.! .; 

MARYLAND 
ALMO ELECTRONICS (201) 6~3"()200 

ALL AMERICAN (301) 251·1205 12 Connerty Court 
1136 Taft Street East Brunswick, NJ 08816 
Rockville, MD 20853 

GENERAL RADIO SUPPLY (609) 964·8560 
ALMO ELECTRONICS (301) 953·2566 600 Penn St. @ Bridge Plaza 
8309B Sherwick Court Camden, NJ 08102 
Jessup, MD 20794 

JACO (201) 942·4000 
GENERAL RADIO SUPPLY (301) 995-6744 Ottilio Office Complex 
6935L Oakland Mills Road 555 Preakness Avenue 
Columbia, MD 21045 Totowa, NJ 07512 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

NEW YORK OKLAHOMA 

ALL AMERICAN (516) 981-3935 QUALITY COMPONENTS (918) 664-8812 
33 Commack Loop 3158 S. 108th East Avenue 
Ronkonkoma, NY 11779 Suite 274 

Tulsa, OK 74146 
CAM/RPC (716) 427-9999 
2975 Brighton Henrietta TL Road OREGON 
Rochester, NY 14623 

JACO (516) 273-5500 
CYPRESS/RPS (503) 641-2233 
15075 S. Koll Parkway 

145 Oser Avenue Suite D 
Hauppauge, NY 11788 Beaverton,OR 97006 

MICRO GENESIS (516) 472-6000 
PENNSYLVANIA 90-10 Colin Drive 

Holbook, NY 11741 
ALMO ELECTRONICS (215) 698-4003 

NORTH CAROLINA 9815 Roosevelt Blvd. 
Philadelphia, PA 19114 

QUALITY COM PON ENTS (919) 467-4897 
(412) 782-3770 3029-105 Stony brook Drive CAM/RPC 

Raleigh, NC 27604 620 Alpha Drive 
Pittsburgh, PA 15238 

DIXIE (704) 377-5413 
ALMO ELECTRONICS (412) 776-9090 2220 South Tryon Street 

Charlotte, NC 28234 220 Executive Drive 
Mars, PA 16046 

HAMMOND (919) 275-6391 
2923 Pacific Avenue SOUTH CAROLINA 
Greensboro, NC 27420 

DIXIE (803) 297-1435 

I RESCO/RALEIGH (919) 781-5700 4909 Pelham Road 
Hwy. 70 West & Resco Court Greenville, SC 29606 
flaleigh, NC 27612 

DIXIE (803) 779-5332 
OHIO 1900 Barnwell Street 

Columbia, SC 29201 
CAM/RPC (216) 461-4700 
749 Miner Road HAMMOND (803) 233-4121 
Cleveland, OH 44143 1035 Lowndes Hill Rd. 

Greenville, SC 29607 
CAM/RPC (614) 888-7777 
15 Bishop Drive #104 
Westerville, OH 43081 TEXAS 

CAM/RPC (513) 433-5551 ADDED VALUE (214) 404-1144 
7973-8 Washington Woods Drive 4470 Spring Valley Road 
Centerville, OH 45459 Dallas, TX 75244 

CHELSEA INDUSTRIES (513) 891-3905 ADDED VALUE (512) 454-8845 
10979 Reed Hartman, Highway 6448 Highway 290 East 
#133 #A103 
Cinpjnnati, OH 45242 Austin, TX 78723 

CHELSEA INDUSTRIES (216) 893-0721 ALL AMERICAN (214) 231-5300 
1360 Tomahawk 1819 Firman Drive, #127 
Maumee, OH 43537 Richardson, TX 75081 

SCHUSTER (513) 489-1400 CYPRESS/RPS (214) 869-1435 
11320 Grooms Road 2156 W. Northwest Highway 
Cincinnati, OH 45242 Dallas, TX 75220 

SCHUSTER (216) 425-8134 JACO (214) 235-9575 
20570 East Aurora Road 1209 Glenville Drive 
Twinsburg, OH 44087 Richardson, TX 75080 
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SAMSUNG SEMICONDUCTOR DIS'fRIBUTORS 

MICRO GENESIS (214) 644·5055 VIRGINIA 
9221 LBJ Freeway, #220 
Dallas, TX75243 VIRGINIA ELEC. (804) 296-4184 

715 Henry Avenue 
OMNIPRO (214) 233-0500 Charlottesville, V A 22901 
4141 Billy Mitchell 
Dallas, TX 75244 WASHINGTON 

QUALITY COMPONENTS (214) 733·4300 CYPRESS/RPS (206)483·1144 
4257 Kellway Circle 22125 17th Avenue 
Addison, TX 75244 Suite 114 

Bothell, WA 98021 
QUALITY COMPONENTS (713) 240·2255 
1005 Industrial Blvd. JACO (206) 881·9700 
Sugar Land, TX 77478 15014 N.E. 40th Street 

QUALITY COMPONENTS (512) 835-0220 
Bldg. "0", Unit 202 
Redmond, WA 98052 

2120·M Braker Lane 
Austin, TX 78758 PRIEBE (206) 881·2363 

14807 N.E. 40th 
Redmond, WA 98052 

UTAH WISCONSIN 

ADDED VALUE (801) 975·9500 MARSH (414) 475-6000 
1836 Parkway Blvd. 1563 S. 101st. Street 
West Valley City·, UT 84119 Milwaukee, WI 53214 
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•• qsSAMSUNG 
Electronics 
Semiconductor Business 
HEAD OFFICE: 
8/10FL. SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
C.P.O. BOX 8233 

BU.CHEON PLANT: 
82-3, DODANG-DONG, 
BUCHEON, KYUNGKI-DO, KOREA 
C.P.O. BOX 5779 SEOUL 100 

KIHEUNG PLANT: 
SAN #24 NONGSUH-RI, KIHEUNG-MYUN 
YONGIN-GUN, KYUNGKI-DO, KOREA 
C.P.O. BOX 37 SUWON 

GUMI BRANCH: 
259, GONDAN-DONG, GUMI, 
KYUNGSANGBU~DO, KOREA 

SAMSUNG SEMICONDUCTOR INC.: 
3725 NORTH FIRST STREET 
SANJOSE, CA 95134-1708, USA 

HONG KONG BRANCH: 
24FL. TOWER 1 ADMIRALTY CENTER 
18 HARCOURT ROAD HONG KONG 

TAIWAN OFFICE: 
RM B. 4FL. NO 581 
TUN~HWA S, RD, TAIPEI, TAIWAN 

TELEX: KORSST K27970 
TEL: (SEOUL) 751-2114 
FAX: 753-0967 

TELEX: KORSEM K28390 
TEL: (SEOUL) 741-0066, 664-0066 
FAX: 741-4273 

TELEX: KORSST K23813 
TEL: (SEOUL) 741-062017 
FAX: 741-0628 

TELEX: SSTGUMI K54371 
TEL: (GUMI) 2-2570 
FAX: (GUMI) 52-7942 

TEL: (408) 434-5400 
TELEX: 339544 
FAX: (4Q8) 434-5650 

TE L; 8626900 
TELEX: 80303 SSTC HX 
FAX: 8661343 

TEL: (2) 706-6025/7 
FAX: (2) 784-0847 

SAMSUNG ELECTRONICS JAPAN CO., LTD. 
6F. SUDAMACHI BERDE BLDG. TELEX: 2225206 SECJPN J 
2-3, KANDA-SUDAMACHI TEL: (03) 258-9506 
CHIYODA-KU, TOKYO 101, JAPAN FAX: (03) 258-9695 

SAMSUNG SEMICONDUCTOR EUROPE GMBH: 
MERGENTHALER'ALLEE 38-40 
D-6236 ESCHBORN, WIG 

SAMSUNG (U.K.)·LTD.~ 
SAMSUNG HOUSE 3 RIVERBANK WAY 
GREAT WEST ROAD BRENTFORD 
MIDDLESEX TW89RE 

SINGAPORE OFFICE: 
10 COLLYER QUAY #14-07 
OCEAN BUILDING S'PORE 0104 

TEL: 0-6196-90090 
FAX:-0-6196-900989 
TELEX: 4072678 SSEP 

TEL: 862-9312 (EXT) 304 
862-9323 (EXT) 292 

FAX: 862-0096, 862-0097 
TELEX: 25823 

TEL: 535-2808 
FAX: 532-6452 
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JULY, 1990 


