


















































































































































































































































































































































































































































































































































































































































































































































































APPLICATION NOTES 

I"\. 
* It first generates a random number for the data size to be generated. 
* Then generates a random data whose length is equal to the data size. 
* It puts it out on both the ports and polls for the interrupt to occur. 
* It reads both the ports until all characters are received OR a timeout 
* has occured. It then prints out the error Messages if any. 
* This loop is done for ever. 
\*/ 
vOidtest552(p1,p2) 
unsigned int p1, p2; 
{ 

int i,j,c,w,n; 
unsigned charoutbuf[20], inbuf1 (20], inbuf2(20]; 
unsigned char pbuf[200]; 
unsigned long timeout, pass; 

printf("ST16C552 Extemal Loop Test Beginning\n") ; 
printf("Testing ports %4x and %4x\n\n", p1, p2) ; 
printf("Programing ports for 56K,8 bit,no paritY,1 stop bit,FIFO trigger level 01\n"); 
printf("This program uses POLLED mode fortesting\n"); 
printf("Press Cntrl-C to stop the testing and quit\n"); 
printf("Note: The ports will remain at the above settings after the TEST\n"); 

r Programming ports for 8 bits, no parity, 56K baud, 
FIFO enabled at level 01 */ 

r Program first port */ 
printf("Programming port %x4\n",p1); 
inicuart(p1 ,-COM_56K_,_COM_NOPARITY_, 

_COM_CHR8_,_COM_STOP1_,TRUE,_COM]IF01.J; 

r Program Second Port */ 
printf("Programming port %x4\n",p2); 
iniCuart(p2,-COM_56K_,_COM_NOPARITY _, 

_COM_CHR8_,_COM_STOP1_,TRUE,_COM]IF01.J; 

printf("Starting test\n"); 
for (pass = 1 ; ; pass++) { 

r generate random size for data */ 
n = randO; 
n += n» 8; 
n &=OxOf; 

r Make sure we never get a 0 as the random size data */ 
if(n 1= OxOf) 

n++ ; 
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APPLICATION NOTES 

r generate random data */ 
for (w = 0 ; w < n ; w++) { 

c= randO; 

} 

c+= c» 8; 
c&= Oxff; 
c ;= Ox01 ; r no NULLs allowed */ 
outbuf[w) = c ; 

outbuf[w) = NULL; 

printf("- Pass%10ld Sending %d -\015", pass, n); 

r Transmitt the data */ 
for (i = 0 ; i < n ; i++ )( 

outportb(p1, outbuf[i)) ; 
outportb(p2, outbuf[i)) ; 

} 

r loop waiting for intr pending */ 
for (i = O;;i++ ) { 

if «-inportb(p1+ISR) & Ox01) && (-inportb(p2+ISR) & Ox01» 
break; 

r receive data until all has been received OR timeout */ 
timeout = Ox0008F ; 
for (i = j = 0; «i < 20) && (j < 20»;) { 

if (inportb(p1+LSR) & Ox01) inbuf1[i++) = inportb(p1); 
c= randO; 
c+= c» 8; 
c&= OxOO1f; 
c++ ; 
for ( ; c != 0; 0-) ; 

if (inportb(p2+LSR) & Ox01) inbuf2U++) = inportb(p2) ; 
if (timeout- == 0) break; 

r If timed out then print message else comparse data */ 
if(timeout == 0 ) 

printf("Timed out on Ports\n"); 
else { 
inbuf1 [i) = inbuf2Ul = NULL; 
r compare results */ 
if (strcmp(outbuf, inbuf1) ;; (i 1= n» { 

printf("\nError:%04x Sent: ., p2) ; 
for (w = 0; w < n; w++ ) 

printf(" %02x", outbuf[w)) ; 
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} 
} 

} 

printf("\n%04x Received:", p1) ; 
for ( w = 0; w < i; w++ ) 

printf(" %02x", inbuf1 [wD ; 
printf("\nj ; 

if (strcmp(outbuf, inbuf2) ;; (j 1= n » { 
printf("\nError:%04x Sent: ", p1); 
for ( w = 0; w < n; w++ ) 

} 
} 

printf(" %02x", outbuf[w) ; 
printf("\n%04x Received:", p2); 
for(w= 0; w <j; w++) 

printf(" %02x", inbuf2[w) ; 
printf("\nj ; 
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APPLICATION NOTES 

GENERAL APPLICATION NOTE FOR STARTECH CLOCK FAMILY 

The ST49CXXX video I memory clock chips provide 
1-130 MHz clock outputs which may cause unwanted 
EMI problems. 
To minimize problems with meeting FCC EMI require­
ments, consideration should be given to the following 
sections of the board design. 

Power supply conditioning 
Printed Circuit Board Layout 
Video I Memory clock outputs and drive capabilities 
External clock sources 
Reference clock sources 
Digital control I select inputs 
External loop filters 

Power supply considerations 
Some of the ST 49CXXX clock chip contained internal 
loop filters for VCO circuits and some utilize external 
components. In both cases it is required to have spike 
free ( or minimum) and stable supply source to the 
chips. To provide stable and clean supply voltage to 
STARTECH clock chips we recommend to use 0.11JF 
capacitors close to IC's power supply lines (VCC, 
AVCC and DVCC inputs). Analog and digital supply 
lines are separated from each other to reduce noise 
generated due to internal digital switching. 
In most ofthe design cases +5V and +12V supplies are 
provided. A clean +5V supply can be obtained from 
the +12V supply by utilizing a 470 ohm drop resistor 
and 5.1V zener diode bypassed by 0.047 IJF and 2.2 
IJF Tantalum capacitors ( or higher) to ground. 
Trace width should be maximized from the supply 
source and good ground planes on top and bottom 
layers ofthe printed circuit board are recommended. 

Printed Circuit Board (PCB) layout 
We recommend to place all external components as 
close as possible to the clock chips to reduce trace 
length between pin and component connections. It is 
important to keep components not related to clock ICs 
( DRAM and other memory devices) far and not share 
the grounds. In applications utilizing a multi-layer 
board, GND, AGND, and DGND should be directly 
connected to the ground plane. 

Video I Memory clock outputs and drive capabili­
ties 
Video clock is usually the highest frequency present in 
video graphics system board/card and consideration 
should be given to FCC EMI requirements. 
The trace connecting DCLK and MCLK clock output 
pins to other components should be kept as close as 
possible and ferrite beads should be used (with 
optional 33 ohm resistor in series with ferrite beads) 
to reduce the possible emitting signals and jitter. 

External clock sources 
When an external clock source is used to bypass the 
internal VCO to DCLK and MCLK outputs, clock 
should have fast rise I fall times and minimum jitter. 
This signal will be connected internally to the clock 
output pin when it is selected I enabled. The internal 
VCO circuit will be locked to its internal selected 
frequency. 

Reference clock sources 
The internal oscillator circuit contains all of the pas­
sive components required forthe external crystal. An 
appropriate parallel resonant crystal should be con­
nected between XT AL 1 and XT AL2. 
The crystal leads and input pins should be maintained 
as close as pOSSible, and the body ofthe crystal should 
be grounded to minimize the noise pickup. For IBM 
compatible applications, the 14.31818 MHz system or 
crystal clock is used as a reference clock to the chip. 

Digital control I select inputs 
The ST49CXXX provides TTL compatible address 
select and latch input pins to interface with CMOS or 
TTLI LSTTL devices. The AO-A4 and MO-M1 can also 
be connected to the Data bus if required. 

External loop filters 
The components values of the filters are critical, 
especial care must be taken for board layout and 
selection of the components. Selected components 
can have 10-20% tolerance for capacitors and 1-5% 



~ o z 
z 
Q 

§ 
a. 
~ 
liII:: 
o o 
..J o 

APPLICATION NOTES 

tolerance for resistors. These components have to be 
close to the external loop filter pins and no signal 
traces should cross close or under these components. 
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QUALITY AND RELIABILITY 

The STARTECH semiconductor quality program 
starts with the design of new products. Each design 
circuit performance is verified using simulations 
over voltage and temperature values beyond those 
of specified product operation. 
The design process includes consideration of qual­
ity issues such as signal levels, power dissipation, 
noise generated from internal clock circuits and 
testability of all device functions. 
The ST ARTECH semiconductor document control 
department maintains control over all manufactur­
ing specifications, lot travelers, procurement speci­
fications and drawings and test programs. 
All changes of design are subject to approval by the 
Engineering, Quality and Manufacturing managers. 

ST ARTECH semiconductor performs a thorough 
internal product qualification prior to the delivery of 
any new product or enhanced existing products 
other than prototypes/samples. 

150 samples from three different product lots are 
selected to perform extended temperature opera­
tion test, 85° C/ 85% R.H. / 5.5V temperature 
humidity bias. Same samples are used for acceler­
ated burn-in and electro-static tests. 

ST ARTECH semiconductor subcontracts it's fabri­
cation process to ORBIT semiconductor located in 
Sunnyvale California. packaging and final testing 
are also subcontracted to other vendors located 
locally or overseas. 

Determination of the Failure Rate 
In the simplest form, the failure rate prediction at a 
given temperature can be predicted as follows. 

Failure rate = N/DH 

Where: 
N = number of failures 
D = number of devices 
H = number of hours tested 

Assuming that semiconductors exhibit a log normal 
distribution. 
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Acceleration Factors 
The effects of temperature, voltage, time and other 
related functions are key when predicting life times 
of semiconductor devices. Understanding these 
effects with the use of a more accurate mathemati­
cal model, provides a better means of evaluating the 
change in reaction rate to changes in temperature. 

Where: 

FIT1, T2) = exp I-Ea/k 11 /T1- 1/T2)) 

F = Acceleration factor 
T1 = Test temperature 
T2 = Desired temperature 
k= Boltzman's constant 18.63 E-5eV / K) 
Ea = Thermal activation energy leV) 

The equivalent device hours can be determined at 
temperature T2 can be expressed as: 

EDH (T2) = F IT1, l2) x DH IT1) 
The failure rate at T2 can be expressed as: 

Failure rate (T2)= NlEDH (T2) 

Where: 
N= Number of failures 
EDH= Equivalent device hours 

Definition and common test methods 

Accelerated operating life stress 
Accelerated operating life stressing is performed to 
accelerate failure mechanisms, which are thermally 
activated, through the application of extreme tem­
perature and dynamic biasing conditions. The typical 
temperature and voltage conditions used in the stress 
are 125 ·C with a bias level at the maximum data sheet 
speCifications. 

85 DCI 85 % R.H. 
85 ·C/ 85 % R.H. is an environmental stress per­
formed at a temperature of 85 ·C and relative humidity 
of 85%. The test is designed to measure the moisture 
resistance of encapsulated devices. 

II 



Electrostatic discharge testing 
Electrostatic discharge testing is performed to deter­
mine the handling sensitivity of a semiconductor 
device. 

CMOS latchup test 
CMOS latchup test is performed to determine the 
sensitivity of a device input to overshoot and under­
shoot signals connected to device inputs. 
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~STARTECH 

Description 

General Information 

Device number 

Process 

Number of gates 

Number of transistors 

Die size (Mil's) 

Mask revision 

Production da 

Waferf 

Testing 

Process Information 

Process type 

Minimum metal width 

Passivation material 

Package Pinout 

Packaging Information 

Lead frame material 

Outer lead treatment 

Inner lead treatment 

Bonding wire material 

Die attach material 

Moulding material 



RELIABILITY INFORMATION 

These specifications are the property of Startech Semiconductor Inc., and are provided in strict confidence and 
shall not be reproduced. 

A) ELECTRICAL TEST 

Test condition: 125·C 

Product date code Sample lot QTY. Burn-in failures 
(year-month) at 48 Hours 

9140 
9201 
9210 

1 =Input leakage test 

B) MECHANICAL TEST 

Testcondition-1 : 

Product date code 
(year-month) 

9140 
9201 
9210 

70 
70 
70 

35 
35 
35 

o 
o 
o 

o 
o 
o 

25 ·C 

Pressure pot 250 ·C 

Burn-in failures 
at 96 Hours 

o 
o 
o 

Burn-in failures Burn-in failures 
at 96 Hours at 192 Hours 

o 
o 
o 

1 = Gross functional test, unit recovered at room temperature. 
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ESD AND LATCH-UP INFORMATION 

The specific purpose of this section is to define a practical means of establishing ESC damage levels on 
integrated circuits uSing the charged device mode. The primary focus here is on the section of achievable test 
parameters that will yield repeatable and correctable results. 

C) ESOTest 

Test condition: 
5 pulses at 1 second (typical) duration's, with series resistor of 1.5 kohm and 
ground. C= ·C 

Product date code 

9140 
9201 
9210 

D) LATCH-UP TEST 

Test conditions: 

Applied voltage 
500V 

~ 
orof 100 pF to 

pin-18 

pin-38 

Current limited to 110 mA and vol 
negative voltage is applied from 0 t 

ited to 55 Volts. Positive voltage is applied from 0 to 55 volts and then 
volts. 

9201 pin-3965mA 

Applied voltage 
Negative 

Pins are selS0ted bas !l0n their input, output, and 1/0 devices structures. 
~--.--: ~ 
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Prefix Device 
ST XXCXXX 

dompanYloJ 

Part Number 

IN' 

Suffix 
XX 

Temperature ______ ...J 

Package ________ -' 

Pin Count 
XX 

Number ofthe packaged pins ---------' 

Temperature Range 
C Commercial 
I Industrial 

M Military 

Package Type 
P Plastic 
C Ceramic 
D Cerdip 

00 C 
_400 C 
_55 0 C 

L Leadless Chip Carrier (LCC) 

To 
To 
To 

J Plastic Leaded Chip Carrier (PLCC) 
F FlatPack 
Q Quad Flat Pack 
G Pin Grid 
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PLASTIC DIP PACKAGING INFORMATION 

.... 14- 0.025 0.1 50 0.025 

.... 14- 0.050 i .... 14- 0.030 

i ~ ~ T Oi75~ t~oo~ 
T 0.090 

0.125 0.100 .... 14- 0.018 

8PIN 14PIN 16PIN 18PIN 20PIN 24PIN 28PIN 40PIN 48PIN 

A 0.300 0.600 0.700 0.800 0.900 1.100 1.300 1.900 2.300 
8 0.250 0.250 0.250 0.250 0.250 0.540 0.540 0.550 0.550 
C 0.385 0.756 0.856 0.856 1.026 1.256 1.406 2.056 2.416 
o 0.300 0.300 0.300 0.300 0.300 0.600 0.600 0.600 0.600 
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A 
B 
C 
D 
E 
F 
G 
H 
I 

PLCC PACKAGING INFORMATION 

BACK 

""'I"~~- A---+i"1 

I SIDE 

T~ 
I" G "I 

44PIN 52PIN 68PIN 84PIN 

0.653 0.730 0.954 1.154 
0.029 0.029 0.029 0.029 
0.050 0.050 0.050 0.050 
0.690 0.790 0.990 1.190 
0.110 0.110 0.110 0.110 
0.500 0.600 0.800 1.000 
0.610 0.710 0.910 1.110 
0.026 0.026 0.026 0.026 
0.182 0.182 0.182 0.182 

I 

~ i 

T T 

TOP 

r I 

T : 
i i 

I 

~ ----------t----------
I 
I 
I 
I 
I 
I 
I 
I 

""'I .. -------D'------~ .. I 

I+- G ......, 
DDDDDDDDD~DDDDDDDDD T 
DID 
DID 
DID 
DID 
DID 
DID 
DID 
~----------i---------gG 
DID 
DID 
DID 
DID 
DID 
CJ I 0 

i a I ai T OOOOOODDI!lOOODDDDD 

0.070 0.050......, I+- ......,1+- 0.030 

Recommended P.C.B. foot print 
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.-
I.-

~ 
t 

0.006 

8PIN 14PIN 16PIN 

A 0.236 0.236 0.406 
B 0.154 0.154 0.154 
C 0.192 0.339 0.405 

PLASTIC SOIC PACKAGING INFORMATION 

A --+ 0.043 

B --+1 I.- c --+1 ! 

~ ~IIIIIIIIIIIIIIIIIIO t j 

--+11'- --+ 114---+ 1 I'- 0.05 t 
0.016 0.043 

0.025 

20PIN 

0.406 
0.295 
0.504 
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Alabama 
NOVUSGROUP 
TEL (205) 534-0044 
FAX (205) 534-0186 

Arizona 
SUNTECH SALES 
TEL (602) 860-8262 
FAX (602) 860-9730 

California 
ADVANCED TECHNOLOGY SALES 
TEL (408) 946-4111 
FAX (408) 946-3208 

INFINITY SALES 
TEL (714) 833-0300 
FAX (714) 833-0303 

INFINITY SALES 
TEL (213) 455-2566 

Colorado 
AKI ENTERPRISES 
TEL (303) 388-4488 
FAX (303) 388-3031 

Connecticut 
DYNAMIC SALES 
TEL (203) 693-0451 

Florida 
SEC 
TEL (407) 830-8444 
FAX (407) 830-8684 

SEC 
TEL (305) 426-4601 
FAX (305) 427-7338 

Georgia 
NOVUSGROUP 
TEL (404) 263-0320 
FAX (404) 263-8946 
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North American Representatives 

Idaho 
ELECTRONIC COMPONENT SALES 
TEL (208) 342-8072 

Illinois 
MICRO SALES INC. 
TEL (708) 285-1000 
FAX (708) 285-1008 

Massachusetts 
DYNAMIC SALES 
TEL (617) 272-5676 
FAX (617) 273-4856 

Michigan 
J.M.J & ASSOCIATES 
TEL (616) 774-9480 
FAX (616) 454-2680 

Minnesota 
MURNCO 
TEL (612) 854-4161 
FAX (612) 854-9634 

North Carolina 
NOVUSGROUP 
TEL (919) 460-7771 
FAX (919) 460-5703 

Ohio 
ADM 
TEL (513) 579-8108 
FAX (513) 579-8510 

Oregon 
ELECTRONIC COMPONENT SALES 
TEL (503) 245-2342 

Pennsylvania 
CAMPBELL ASSOCIATES 
TEL (215) 322-6630 
FAX (215) 322-2627 
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Texas 
BRAVO SALES 
TEL (214) 250-2900 
FAX (214) 250-2905 

BRAVO SALES 
TEL (512) 836-8323 
FAX (512) 836-1695 

BRAVO SALES 
TEL (713) 320-0500 
FAX (713) 320-0212 

Vennont 
DYNAMIC SALES 
TEL (802) 476-4223 

Washington 
ELECTRONIC COMPONENT SALES 
TEL (206) 232-9301 
FAX (206) 232-1095 

ELECTRONIC COMPONENT SALES 
TEL (509) 456-0100 

Wisconsin 
MICRO SALES INC. 
TEL (414) 786-1403 
FAX (414) 786-1813 

NORTH AMERICAN DISTRIBUTORS 

PARTS ONE 
TEL (800) 247-0867 
FAX (612) 633-2310 

GRS ELECTRONICS CO., INC. 
TEL (609) 964-8560 
TEL (215) 922-7037 
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Austria 
BACHER ELECTRONICS 
TEL (43) 2-22-813-5646 
FAX (43) 2-22-813-4276 

Belgium 
SONETECH BELGIUM 
TEL (32) 2-460-0560 
FAX (32) 2-460-0271 

Canada 
INTELATECH,INC. 
TEL (416) 629-0082 
FAX (416) 629-1795 

INTELATECH,INC. 
TEL (403) 230-3190 
FAX (403) 230-3183 

England 
BRITCOMP SALES L TO (BSL) 
TEL (44) 372-377779 
FAX (44) 372-376848 

2001 ELECTRONIC COMPONENTS 
TEL (44) 438-742001 
FAX (44) 438-742002 

France 
ALMEX 
TEL (33) 1-40-96-54-00 
FAX (33) 1-46-66-60-28 

Hong Kong 
TEKTRON ELECTRONICS 
TEL (852) 388-0629 
FAX (852) 780-5871 

Germany 
EUROCOMP ELEKTRONIK GmbH 
TEL (49) 6031-61076 
FAX (49) 6031-61788 
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OISCOMP ELEKTRONIK GmbH 
TEL (49) 7-11-704061 
FAX (49) 7-11-702640 

India 
OIGIPRO MKTG. PVT. L TO. 
TEL (91) 812-566706 
FAX (91) 812-565088 

Italy 
KEVIN 
TEL (39) 2-4870-6300 
FAX (39) 2-4870-6500 

Israel 
STAR-TRONICS LTD. 
TEL (972) 3-260-148 
FAX (972) 3-260-255 

Korea 
EASTERN ELECTRONICS 
TEL (82) 2-553-2997 
FAX (82) 2-553-2998 

Japan 
lSI 
TEL (81) 3-3264-3301 
FAX (81) 3-3264-3419 

Netherlands 
TEL (31) 40-83-80-09 
FAX (31) 40-83-92-71 

Singapore 
SERIAL SYSTEMS MKTG. 
TEL (65) 293-8830 
FAX (65) 291-2673 

Sweden 
BEXAB TECHNOLOGY 
TEL (46) 8-630-8800 
FAX (46) 8-732-7058 

International 

::tI m 
"0 
::tI 
m en 
m z 

~ 
<: m en 



~ 
t-

~ 
Z 
w 
fa 
0::: 
IL Switzerland 
~ DIMOSAG 

TEL (41) 1-730-4088 
FAJ< (41) 1-730-5133 

Taiwan 
JATRON ELECTRONICS, INC. 
TEL (886) 2-3070152 
FAJ< (886) 2-3055629 



Index 
ST16C1450 ........................................................................................................................................ 3-23 
ST16C1451 ........................................................................................................................................ 3-23 
ST16C1550 ...................................................................................................................................... 3-103 
ST16C1551 ...................................................................................................................................... 3-103 

ST16C2450 ........................................................................................................................................ 3-45 
ST16C2550 .................................................................................................................................... 3-125 

ST16C450 ........................................................................................................................................... 3-3 
ST16C452AT ................................................................................................................................... 3-187 
ST16C452PS ................................................................................................................................... 3-187 
ST16C454 .......................................................................................................................................... 3-61 

ST16C550 ........................................................................................................................................ 3-103 
ST16C552 ........................................................................................................................................ 3-213 
ST16C553 ........................................................................................................................................ 3-241 
ST16C554 ........................................................................................................................................ 3-143 

ST26C31 ............................................................................................................................................. 2-3 
ST26C32 ............................................................................................................................................. 2-9 

ST34C50 ............................................................................................................................................ 2-15 
ST34C51 ............................................................................................................................................ 2-15 
ST34C86 ............................................................................................................................................ 2-23 
ST34C87 ............................................................................................................................................ 2-29 

ST49C061 ........................................................................................................................................... 1-3 
ST49C103/104/114 ............................................................................................................................ 1-11 
ST49C214 .......................................................................................................................................... 1-21 
ST 49C394 .......................................................................................................................................... 1-33 

ST68C554 ........................................................................................................................................ 3-165 

ST78C35 ............................................................................................................................................. 4-3 

ST84C72 ............................................................................................................................................ 4-14 




