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AnwusAIMUR TMS320C31
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Serial Port O Signals (6 pins)

CLKRO, Fyaron@ng Alddwiupauaunisiy - dedieynaas
CLK X0 serial port O receiver Wa¥ serial port O transmitter
DRO 1ﬁ'ﬁﬁu§u§uﬁ'ﬂagﬂ@’m serial port O receives

DX0 & miudedoyaan serial port 0 transmits

FSRO uudlefinnssudeyauy DR O

EMUO - EMU2 paaeuly : Weasunu 20 KQ sia pull — up Al
+5 Vdc
EMU3 a899u Ly
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Tdsnsunisiszarananiningnalseuradauaunos TMS320C31

v v

#include "h:\dsp\c3x_lab\ch3\aiccomc.c"
#include "h:\dsp\c3xtools\math.h"
int AICSEC[4] = {0x162c,0x1,0x4892,0x67};

void frame(void);
void main(void)
{
unsigned char a1,a
unsigned int data
volatile char *RAM2=
volatile int *DUAL=(vol
for(i=0;i<=0x7FFF:i++)
{
dataRAM1 = *DLU
al = (dataRAMH-&.0
= (dataRAM1 IJ )x0000ff00) / 0x000000ff;
= (data @W &ofoaioooo / OX0000f#!

Msihiodo ﬂmw 8113

*RAM2++ = a3

mmmmzuumw YIaY

*RA 2++=al;

= (dat

*RAM2++ = a2;

frame();

}

void frame(void)



{

volatile char *RAM2=(volatile char *) 0x100000;
volatile char *RAM3=(volatile char *) 0x700000;
inti,j;

unsigned char m,n;

char rst1,rst2,rst3,rst4,rst5,rst6,rst7,rst8;
unsigned char dataRAM2,r1,r2,r3,r4,r5,i6

char rst;
unsigned char b=0;
for(i=0;i<=65500;i++)
*Time1 = 0x00000000;
for (j=1;j<=254;j++)
{
for (i=1;i<=254;i++)
{
r1 =*(RAM2 + 25

.f
r2 = *(RAM2 + 254*(j-1) + ﬂ

r—
B= *(RAM2 + 54*( gal r*‘

r4 =! *(RAM2 p ‘:‘fwm_-;-
yl-
5 = *(RAMZ + zli *J

6 = *(RAM2 + 2 4.J +i+1);

”"‘W’ﬂ"’ﬁlﬂ TTEJ'VI?W 81173

RAM2 + 254*(+1) + i

PRI INeNa Y

rst2=r1*2+r2 +r4 -6 -r8 -r9*2;
rst8=r1 -r3 +r4*2-6*2+r7 -r9;
rst4 =-r2 -r3*2+r4 -r6 -r7*2+r8*2;
rstS=-r1 -r2*2-r3 +r7 +r8*2+r9;
rst6=-r1*2-r2 -r4 +r6 +r8 +r9*2;
rstf =-r1 +r3 -rd*2+r6*2-r7 +1r9;
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rst8 =r2 +r32-r4 +r6 -r7*2+18;
rst = rst1;
if(rst2>rst) rst = rst2;
if(rst3>rst) rst = rst3;
if(rstd>rst) rst = rst4;
if(rst5>rst) rst = rst5;

if(rst6>rst) rst = rst6;

if(rst7>rst) rst = rst7;
if(rst8>rst) rst = rst8;

b++:

}
for(i=0;i<=65500;i++)
*Time2 =
}
void frame1(void)
{
volatile char *RAM2=(volatile.¢

L

volatile char *RAM 3= (Yolatite-chai=-ox 00000
V.

intij,m,n; I

float kn1[3][3] = {-0.25, 0.‘25 ~0.25, -0.26,3-0. 25 -0.25,-0.25,-0.25}; // gx

float kn2[3][3ﬂ{u ﬂ 'J qﬂ g’ VI ?w El ’] ﬂ ﬁ

float kn3[3][3 11 gx

v WA I0iMANYNAY

ftest3=fopen("c:\\tc\\dsk30\\edge.txt","wb");

for (j=1;j<=121;j++)
{
for (i=1;i<=266;i++)
{
rst=0; rst1=0;rst2=0;rst3=0;rst4 =0;
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rsts = 0; rst6 = 0; rst7 = 0; rst8 = 0;

for (n=0;n<=2;n++)

for (m=0;m<=2;m++)

{
rst1 += ling[i-1+m][j-1+n]*kn1[m][n];
rst2 += ling[i-1+m][j-1+n]*kn2[m][n];
rst3 += ling[i-1+m][j-1+n]*kn3

}

*RAM2++ = rst*0 rst*ox0001 FS:0x00000100 + rst;

AUt INeninens
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#include "dsklib.h"
#include "io.h"
#include <math.h>
#include <graphics.h>

#ifndef _DAC256_

#define _DAC256_
typedef unsigned char DacP --“:-'.;z
#endif

extern int far _Cdecl Sv
/* These are the currentl
#ifndef SVGA320x200x2
#define SVGA320x200x25
0> s 6 Svga/VESA */

N
540x480x256 Svga/VESA */

#define SVGA640x400x256
#define SVGAB40x480x25
#define SVGA800x600x256 600x256 Svga/VESA */
#define SVGA1024x768x256 ga/VESA */

#define SVGA64OX3 ki

£

#define SVGA1280x10 ‘-Ei (256
1 |
#endif

rnon gy !j ANYNTNYINT

#define XNOR

WIS NN INIAE
#definﬂAﬁPUﬁ ﬂ ﬂ gu u

#define TRANS_COPY_PUT 8

#endif

char name[20];

unsigned char ling[270][130];

void frame1(void);

void frame2(void);

56 Standard VGA */
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void main()

{
int sel,i,j,m,x1,y1;
int GA=DETECT,Gm;
int xasp,yasp;
unsigned int ch;

unsigned char mm,aa;

FILE *fptrc,*ftest;

DacPalette256 a,b;
clrscr();
printf(" SAVE OR OP
sel = getch();
printf("  File Name : ");
gets(name);
installuserdriver("Svga2
initgraph(&Gd,&Gm,");
getvgapalette256(&b

fptrc_fopen(uc \\T . \ R Ol O\ aviaalalaill Tl 10

wdi

for(i=0;i<256;i++) I
i
{

e NN TNYINT

a[il[1]=(char)getc(fptrc

a““wgmx‘iﬂimwm YIaY

fclose(fptrc),

setvgapalette256(&a);

getaspectratio(&xasp,&yasp);

setaspectratio(xasp,yasp);
Detect_Windows();
Init_Communication(10000);



HALT_CPU(); // Put C31 into spinO mode
for (i=0;i<=269;i++)
for (j=0;j<=129;j++)
ling[i][j] = 255;
do {
if(sel=="1") testpattern(0x200200L,8192, 0x00000000L,11);

if(sel=="'2") adpattern(0x200000L,8192, 0x00000000L,11);

for (i=0;i<=267;i++)

for (j=0;j<=122;j++)

putpixel(i+11,j+5,ling[ij
}
getch();
frame1();
getch();
frame2();
getch(); : =

setvgapalette256(&b ‘-I

graphdefaults();

TR U ¢ 3N EJVI‘WI BN
ﬂﬁqﬂ\iﬂimmﬂWT J18 Y
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CA3318

CMOS Video Speed,

intersil

S\B 3

POSZ ol A

FOR 2 fwral {’*Pp “taw@‘
emal

August 2000 \ 8-Bit, Flash A/D Converter
ca\ o
of

Features Description
* CMOS Low Power with SOS Speed (Typ)........ 150mW  The CA3318 is a CMOS parallel (FLASH) analog-to-digital
 Parallel Conversion Technique erter designed for applications demanding both low
« 15MHz Sampling Rate (Conversion Time). . . ..., erné\ ]g [lieumption and high'spaed digitization.
+ 8-Bit Latched Three-State Output with Overflow Bit Pefa;essvwerha wide full scale input V°"fge
. ran with maximum power consumption

V(T [y A 5] 2) [ ———— ;_BHLILLSB depen he clock frequency selected. When
 Single Supply Voltage . ............: ... 4V 0 7.5V i)erated—fnm-.-ﬂbsupply at a clock frequency of 15MHz,

the typ|c_§metlon of the CA3318 is 150mW.

he intrinsic high conversion rate makes the CA3318 ideally
ited " for digigzh:hw speed signals. The overflow bit
kes possible the connection of two or more CA3318s in
“series s 10 increase the resolution of the conversion system. A
seileq*c nnection of two CA3318s may be used to produce a

+ 2 Units in Series Allow 9-Bit Output s

* 2 Units in Parallel Allow 30MHz Sanw /i
Applications

* TV Video Digitizing (Industrial/Sec

* High Speed A/D Conversion '
 Ultrasound Signature Analysis p—
* Transient Signal Analysis

* High Energy Physics Research
* General-Purpose Hybrid ADCs
* Optical Character Recognition
* Radar Pulse Analysis

3llel d b\‘qs the oaqversmn speed (i.e., increases the
pling rate fiqm 15MHz to 30MHz).

aub balanced voltage comparators measure
\f vith respect to a known reference to
duce the pa IIeI it outputs in the CA3318.

. A . L 5 compa re required to quantize all input voltage
Motion Slgnat.ure. Analysis /7. levels inthigi8-bit Converter, and the additional comparator is
* uP Data Acquisition Systems =2 uired for the overflow bit
e
Part Number Information e S

PART NUMBER | LINEARITY (INL, DNL) AMP 2 nm..mmm.-,d' ./ PACKAGE PKG. NO.
CA3318CE +1.5LSB 15MHz (67ns) -4 241.d PDIP E24.6
CA3318CM +1.5LSB | 15MHz (67ns) 401085 24Ld SOIC M24.3
CA3318CD +1.5LSB ' 15MHz (67ns) 424 Ld SBDIP D24.6
Pinout ¢ o /
I | E |
4
(LsB) B1 [T]
AW I1ANTEg
0 B4 [4]
B5[5]
B6 [6]
B7
(msB) B8 [8]
OVERFLOW ﬂ
1/4R 10|
(DIG. GND) Vgg [11]
(DIG. SUP.) Vpp [12]
CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. File Number 3103.2

1-888-INTERSIL or 321-724-7143 | Copyright © Intersil Corporation 2000
4-1
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Functional Block Diagram

Vaat

ANALOG
SUPPLY

02 01

- e

ENCODER
LOGIC

T ARRAY

'

e

—& »01 (AUTO BALANCE)

/

02 (SAMPLE UNKNOWN)

o

VAA'

ANENINET
= e W @gﬂl‘jm A b

Vop
1 DIGITAL ‘_@
0 SUPPLY
OUTPUT
REGISTER DRIVERS OVE‘*}V-
L] cLk
BIT8
(MSB)
D Q
L] cLk
BIT7
D Q
] cLk
BIT6
DQ
L] cLk
BIT5
" ?—m
| cLK
BIT 4
T ?—m
L] cLK
BIT3
DQ
L] cLk
BIT2
DQ
L] cLk
BIT 1
(LSB)
DQ
|| cLk

DIGITAL

enp 11
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Absolute Maximum Ratings

DC Supply Voltage Range (Vpp or Vaat) .« ... .. ... -0.5V to +8V
(Referenced to Vgg or Vaa- Terminal, Whichever is More Negative)
Input Voltage Range

CEFR OFT <o« :smusssvssmoniiss Vaa- -0.5V to Vpp + 0.5V
Clock, Phase, VRgp-, /o Ref. ... .. Vaa- -0.5V to Vaa+ + 0.5V
Clock, Phase, VReF - TgRef........ Vgs- -0.5V to Vpp + 0.5V

VIN: /4 REE, VREF®: wecai s 5 s suwonora < 3 2 Vaa- -0.5V to Vaa- + 7.5V
Output Voltage Range, . . ............. Vgs - 0.5V to Vpp + 0.5V
Bits 1-8, Overflow (Outputs Off)
DClinputCurrent . .........ouuuiinneiiiiiiininnnn +20mA
Clock, Phase, CET, CE2, V|y, Bits 1-8, Overflow \

Operating Conditions
Operating Voltage Range (Vpp or Vaat). . . 4V (Min) to 7.5V (Max)
Recommended Vaa + Operating Range. . ....... .0 pD.=1V

Recommended Vpa - Operating Range
Operating Temperature Range (Ta) .. ... ...

NOTE:
1. 8ya is measured with the component mo

Thermal Information

Thermal Resistance (Typical, Note 1) N (°CNV) 04c (°CNV)
SBDIP Package ... « « « wimun o s o o o mimin v =

PDIP PaCKaIG0 s = = & omesio & & 3 & oaesis 4 5 60 N/A

SOICPACKATS. .o & « « wasimssis & & & isimea & 75 N/A
Maximum Junction Temperature

CeramicPackage ..........coveeerenereeenneennnn 175°C

Plastic Packages . . . .. .vvvveneeneneeaaneanenns 150°C
Maximum Storage Temperature Range .......... -65°C to 150°C
Maximum Lead Temperature (Soldering 10s)............. 265°C

iOIC Lead Tips Only)

/4/

-
PARAMETER MmN | TYP | MAX | uNITS
SYSTEM PERFORMANCE k A
Resolution 8 S - Bits
Integral Linearity Error a - +1:5 LSB
Differential Linearity Error e _l - - +1,-0.8 LSB
Offset Error, Unadjusted IN= %EF‘ 4 > LSB *ﬁ_# -0.5 45 6.4 LSB
Gain Error Unadjusted ViN= VREF?__1/2 LSB] —q -1.5 0 1.5 LSB
DYNAMIC CHARACTERISTICS o iy ~ ) 8
Maximum Input Bandwidth ¥ —i (Note 1) CA3318 _Ri s 5.0 - MHz
Maximum Conversion Speed \ JE = Square 17 - MSPS
Signal to Noise Ratio (SNR) - . |fs=15MHz, fiy = 100kHz 47 = dB
=RMSSignal J fg = 15MHz, fiy =4MHz - u 43 - dB
RMSNoise
Signal to Noise Ratio (SINAD) ¢ | fs,= 15MHz, fiy = 100kHzy, 5 45 - dB
RMSSignal i = d = dB
“RMSNoise+Distortion ﬂ 1 g I ﬁ V thj Wﬁ W . | q ;] ﬁ
Total Harmonic Distortion, THD' ‘U T 7 |fg=15MHz, fiy=100kHz || - | " -46 - dBc
fs = 16MHz, fn‘ =4MHz - -36 th - dBc
Effective Number of-Bits 3 finy 400 F [T a F - Bits
f Zi fiN = ¥ 54 LY ™ Bits
Differential Gain Errory nadjusted = 2 - %
Differential Phase Error Unadijusted e 1 - %
ANALOG INPUTS
Full Scale Range, V|\ and (VRer+) - (VREE-) Notes 2, 4 4 - 7 Vv
Input Capacitance, V|N - 30 - pF
Input Current, V|, (See Text) VIN =5V, VREp+ = 5V - - 3.5 mA
REFERENCE INPUTS
Ladder Impedance | 270 | s0 | 80 | «
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Electrical Specifications At 25°C, Vap+ = Vpp = 5V, VRgf+ = 6.4V, VReF - = Vaa- = Vss, CLK = 15MHz,
All Reference Points Adjusted, Unless Otherwise Specified (Continued)

PARAMETER | TEST CONDITIONS | mn | TtYP | mAX | uNITS

DIGITAL INPUTS
Low Level Input Voltage, Vo,

CE1, CE2 Note 4 - - 0.2Vpp \%

Phase, CLK Note 4 - - 0.2Vaa \%
High Level Input Voltage, VN

CET, CE2 Note 4 b 0.7Vpp - - \

Phase, CLK Note 4 AT 0.7VaA - - v
Input Leakage Current, || (Except CLK Input) Note 3 iy } - 0.2 15 pA
Input Capacitance, C, — "4 - 3 - pF
DIGITAL OUTPUTS —— —_
Output Low (Sink) Current Tosomw ﬂ. 10 - mA
Output High (Source) Current " . 6 i mA
Three-State Output Off-State Leakage Current, I il : s +0.2 5 pA
Output Capacitance, Cq T 4 = pF
TIMING CHARACTERISTICS
Auto Balance Time (1) - - o ns
Sample Time (¢2) - 500 ns
Aperture Delay al 15 - ns
Aperture Jitter 100 - ps
Data Valid Time, tp \ 50 65 ns
Data Hold Time, ty 40 - ns
Output Enable Time, tgy 18 - ns
Output Disable Time, tp|s 18 - ns
POWER SUPPLY CHARACTERISTICS
Device Current (Ipp + 1a) (Excludes IRgg) Continugﬁm':ﬁ\mrsio 30 60 mA

30 60 mA

NOTES: e
1. Afull scale sine wave input of greaterthan f; /2 or the spectﬁed mputbandhudth-m&dss) may cause an erroneous code.
The -3dB bandwidth for frequency respofise purp:

2. VN (Full Scale) or VRgp+ should not'exceed VAA+ 1 5V for accuracy.
3. The clock input is a CMOS inverter with a 50k feedback resistor and
4. Parameter not tested, but guaranteed by.design or characterization.

AU INYNINYING

COMPARATOR DATA | Lw DECODED DATA IS SHIFTED
s HED TO OUTPUT REGISTERS

coupled Wﬂ"Vp-P minimum source.

Timing Waveforms

CLOCK (PIN 18;

IF PHASE Pﬁ?‘(
I

CLOCK IF SAMPLE I AUTO I SAMPLE
PHASE IS HIGH N BALANCE N+2

‘——tD-———

—_—

W KX XXX XX

FIGURE 1. INPUT TO OUTPUT TIMING DIAGRAM

tH l‘_
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Timing Waveforms (continued)

BITS1-8 DATA DATA

CLOCK

DATA

DATA

FIGURE 3B. STANDBY IN SAMPLE (SHOWN WITH PHASE = LOW)
FIGURE 3. PULSE MODE OPERATION

45
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Typical Performance Curves

ENOB (LSB)

NON-LINEARITY (LSB)

Ipp (MA)

40

35

30

25

20

i~

15

~

10

—

0

10

fg (MHz)

20

‘—10 i

FIGURE 4. DEVICE CURRENT vs SAMPLE FR

8.0

7.8
7.6

fs = 15MHz, f; = 1MHz

74

7.2

7.0

4

‘!z

FIGURE 5. PEVICE CURRENT vs TEMPERATURE

6.8

6.6
6.4

6.2

)

e

6.0
-40 -30 -20 <10 0

1.20
1.08
0.96
0.84
0.72
0.60
0.48
0.36
0.24
0.12

10 20 30
TEMPERATU# T

I 50 60 70 80 90

| 4

L1 |

(LSB)ﬁ

¢

rii

NON-L

10

fs (MHz)

15 2

P
e
0 2

FIGURE 8. NON-LINEARITY vs SAMPLE FREQUENCY
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0

25

50 75

TEMPERATURE (°C)

e

100

—

-

10, 20 30 40 50 60 70 80 90
ERATURE (°C)

-

-
@
-
o

-
B
=)

-
N
(-1

0.60

-

0.40

A F
pdnglR)

0.20

DNL

o

3

4

VREF (V)

FIGURE 9. NON-LINEARITY vs REFERENCE VOLTAGE
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CA3318
Typical Performance Curves (Continued)
8.0
7.6
7.2 fat fs=15MHz
N
6.8 N
§ 6.4
o 6.0
g [ —
5 56 \
5.2 %[ f —
4.8 Hr
44
40 —r '
00 OSmi0uts 20 28 3.0 -y w———)
L I
"B B vs| qPUT_FREQUENCI_
il . -
Pin Descriptions CHIP ENABLE TRUTH TABLE
PIN NAME DESCRIP CE2 B1-B8 OF
1 B1 Bit 1 (LSB) 14 Valid Valid
2 B2 Bit 2 g Three-State Valid
3 B3 Bit 3 \ 0 Three-State | Three-State
4 B4 Bit 4 orit Gare
5 B5 Bit5 - ,a :
6 B6 BiL6 2ory of Operation
7 B7 Bit 7 parallel technique is used by the CA3318
8 B8 Bit 8 (MSB) — ter-to obtfun its high speed operation. The s?quence
)] L oonsist ‘Auto-Balance” phase, ¢1, and the “Sample
9 OF Overflow “T "= UYnkn ase;¢2. (Refer to the circuit diagram.) Each
10 4R | Reference Ladder /4 Point conversnon takes one €lock cycle (see Note). With the phase
. e highy-the“Atto-Balance” (¢1) occurs during
11 \Y Digital G |
SS |g| al Groug : k cycle, and the “Sample Unknown”
12 VbD Digital Power Supply, +5V € low: perlod of the clock cycle.
13 CE2 ;hrge-State OuE‘E?k Enable Input, NOTE: The device requires only a single phase clock The terminology
clive Low, SeeReuth Table. of 1 and ¢2 refers to the high and low periods of the same clock.
14 CE1 Three-State OutputiEnable Input Duringthe “Auto- Balance phase, a transmission switch is
Activediigh. SeedrythFablen ) | set of 256 commutating
15 VREF- Reﬁ 1ce Vo arjegaﬂe Iﬂnt r ass der reference tap. Those
16 Vi | AnaldgSignal Input ap vo ag an
17 Vaa- | Analog Ground 4 Viar(N)= [(N_/i56) VREFI - (1/512)¥mr=]
) ‘ HATINEIaE
19 PHAS ek pha Ol
When PHASE is low, “Sample -
il sennrs s bk VTap (n) = reference ladder tap voltage at point n,
low and “Auto Balance” occurs when VREF = voltage across VRgfg- to VRep+,
the clock is high (see text).
T - N = tap number (1 through 256).
20 2R Reference Ladder Midpoint
21 v P The other side of these capacitors are connected to single-
IN Slug o s Input stage amplifiers whose outputs are shorted to their inputs by
22 VREF+ Reference Voltage Positive Input switches. This balances the amplifiers at their intrinsic trip
23 3,R Reference Ladder 3/ Point points, w_hich is approximately (YAA*' - \{AA-)IZ. The first set
of capacitors now charges to their associated tap voltages.
24 Vaat+ Analog Power Supply, +5V

4-7
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At the same time a second set of commutating capacitors
and amplifiers is also auto-balanced. The balancing of the
second-stage amplifier at its intrinsic trip point removes any
tracking differences between the first and second amplifier
stages. The cascaded auto-balance (CAB) technique, used
here, increases comparator sensitivity and temperature
tracking.

In the “Sample Unknown” phase, all ladder tap switches and
comparator shorting switches are opened. At the same time
V|N is switched to the first set of commutating capacitors.
Since the other end of the capacitors are now looking into an
effectively open circuit, any input voltage that differs from th

previous tap voltage will appear as a voltage shift at the

comparator amplifiers. All comparators that had tap voltages
greater than V)y will go to a “high” state at %ﬁdl
comparators that had tap voltages lower tha; t
“low” state.

The status of all these comparator amplifiers i

This delay allows comparators extra se
of the comparators is decoded by a 256
array, and the results are clocked into
the end of the next ¢2.

A 3-stage buffer is used at the output of t
ters which are controlled by two chip-enz

state. CE2 will independently disable B1 through B8

Pulse-Mode Operation

The CA3318 needs two of the same polarity clock edges to
complete a conversion cycle: If, for instance, a negative
going clock edge ends sample “N”, then data “N” will appear
after the next negative going edge. Because of this require-
ment, and because there is a maximum sample time of
500ns (due to capacitor droop), most pulse or intermittent
sample applications will require double clock pulsing.

If an indefinite standby state is desired, standby should be in

balance, and the operation would be as in Figure 3A.
é‘» kgj y state is known to last less than 500ns and

power is desired, then operation could be as

I most'cases uracy of the CA3318 should be

| sufficient with any adjustments In applications where
al curacy is of .utmo ortance, five adjustments can be

made to obtam better accuracy, i.e., offset trim; gain trim;
Ig 4 12 and /4 pougt trim.

op am Wﬁgn this is not possible the VRgF- input can
roduce an offset trim. The theoretical input
ﬂf first transition is /2 LSB. The equa-

voli
8 and t;hfﬁ uéh’; ﬁ‘follows
Farecte o o I i,
OF buffers when it is in the low state. y _*-_ Vi (Ofo n) = 1/, LSB = 1/, (VRer/256)
To facilitate usage of this device, a phase contro :npdﬂs“ Larp %} = VRep/512
;/r']‘:e:h‘i”h'Ch can effectively complement the clock as it ejﬁ%&" If Vﬂm transition is less than the theoretical, then a
P T single pot.connected between Vrgg- and ground

Wy
Continuous-Clock Operation .:\
=
One complete conversion cycle ca \ raced through the
CA3318 via the following steps. (Refer.to timing diagram.)
With the phase control in a “low” state, the rising edge of the
clock input will start a “sample” phase: uring this entire
“high” state of the clock, the comparators will track the input
voltage and the first-stage latches will tracl tlﬁomparator
outputs. At the falling edge e o k Il 2
outputs are captured by the
ple” phase and starts the “auto: alance phase or the com-

parators. During this “low” state the clock, the output of thgn When th;s is

latches settles and._is ci by second
when the clock r ﬁn&ﬁ la ﬁ
propagates throug it ol ag is

appears at the D in ts of the output registers. On the next
falling edge of the clock this 9-bit code is shifted into the out-
put registers and appears with time delay tp as valid data at
the output of the three-state drivers. This also marks the end
of the next “sample” phase, thereby repeating the conversion
process for this next cycle.

t. Set V)y to 1/2 LSB and trim
sition occurs.

ition is greater than the theoretical,
ﬁ connected between VRgp-and a
2 LSBs. The trim procedure is as

negatxve voltage of ab
stated prevnous|y

mﬁm ﬂn@ ﬁ: be done in the preamp

circuitry by introducing a gain adjustment for the op amp.
t pos3|b|e then a adjustment circuit

h ge. To perform
HESRY
an
follows:

rflow transition.
|s calculated as
VN (255 to 256 transition) = VRgfF - VRep/512
= VRer(511/512).

To perform the gain trim, first do the offset trim and then
apply the required V| for the 255 to overflow transition. Now
adjust VRgp + until that transition occurs on the outputs.
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+10V TO 30V > s 1+
INPUT T
3, = 180
d _‘WV_] v
CA3085E 8 > P'T:F,:z
%zl (NoTE) FEN)
4 i1 5K<
10T
cw 47;u=
q TAN/I
104F, TAN 5 o
>
15K 1

NOTE: Bypass VRgf+ to analog GND near A/D with 0.1uF ceramic \.
cap. Parts noted should have low temperature drift.

FIGURE 11. TYPICAL VOLTAGE REFERENCE soumg;:pR
DRIVING VRgg+ INPUT

1/4 Point Trims

The 1/4, 1/2 and 3/4 points on the ref
brought out for linearity adjusting or if
create a nonlinear transfer function. The

(VRep) and ad]ustlng for an output cl
129. Similarly the /4 and 3/4 points can be
129/512 and 385/512 x (VRgf) and adj
192 to 193 and 64 to 65. (Note that the poin
/4, /2 and /4 of full scale +1 LSB.)

Vo, 510Q +10V TO +30V
REF
(PIN 22) L 1
1K < 3
T cw 2.

10T $

>

>T CW .l o——e—N
1K< 10 8
10T i»T oW o !
51003

&

14 REF
(PIN 10)

NOTES:
1. All Op Amps = 34 CA324E. ]

2. Bypass all reference points to analog ground near A/D with 0.1 ulf
ceramic caps.

3. Adjust VRgE+ fir

FIGURE 12. TYPICA
LINEARI

/4 POINT DRIVERS FOR ADJUSTING
(USE FOR MAXIMUM LINEARITY)

9-Bit Resolution

To obtain 9-bit resolution, two CA3318s can be wired together.
Necessary ingredients include an open-ended ladder net-
work, an overflow indicator, three-state outputs, and chip-
enable controls - all of which are available on the CA3318.

Vi

: digital ground

" Suitable hlgh speed

il |3 E) dan

The first step for connecting a 9-bit circuit is to totem-pole
the ladder networks, as illustrated in Figure 13. Since the
absolute resistance value of each ladder may vary, external
trim of the mid-reference voltage may be required.

The overflow output of the lower device now becomes the
ninth bit. When it goes high, all counts must come from the
upper device. When it goes low, all counts must come from
the lower device. This is done simply by connecting the lower
overtlow signal to the CE1 control of the lower A/D converter
and the CE2 control of the upper A/D converter. The three-
tputs of the two devices (bits 1 through 8) are now

in parallel to complete the circuitry. The complete

AJD converter is shown in Figure 13.

Groundi ing

Yﬂe analoc supply grounds of a system should be

kept separa connected at the A/D. This keeps
ise out of the analog data to be converted.

ference drivers, t amps, reference taps, and the Vaa
supply should be bypassed at the A/D to the analog side of

of ground See Figure 15 for a block diagram of this con-

cept Al capacitors shown should be low impedance 0.1uF

aceg_m‘és nd should be mounted as close to the A/D as pos-

If Vapt is derived from Vpp, a small (10Q resistor or
additiopal filtering (4.7uF tantalum) may be
igital noise out of the analog system.

A

from the pulse before the end of the sample
rantee a valid signal for the A/D to convert.

include the HA-5033,
HA-Z&M

lifiers
@; 16 is an example of an ampli-

h for sampling at 15MHz.
Output Lo

The CMOS digital outpﬂ;Ltage, although capable of driving

large loads, will reflect these loads into the local ground. It is
recommended that a local QMOS buffer such as

AU INY TR

Dynamic Performance Defi nmons

sed to evaluate
.lﬂc} \a distortion sine
is"applied , |t is ‘'sa d the output is

stored in RAM. The data is then transformed into the frequency
domain with a 4096 point FFT and analyzed to evaluate the
dynamic performance of the A/D. The sine wave input to the
part is -0.5dB down from fullscale for all these tests.

Signal-to-Noise (SNR)

SNR is the measured RMS signal to RMS noise at a
specified input and sampling frequency. The noise is the
RMS sum of all of the spectral components except the
fundamental and the first five harmonics.
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Signal-to-Noise + Distortion Ratio (SINAD)

SINAD is the measured RMS signal to RMS sum of all other
spectral components below the Nyquist frequency excluding DC.

Effective Number of Bits (ENOB)

Total Harmonic Distortion (THD)

The effective number of bits (ENOB) is derived from the

SINAD data. ENOB is calculated from:
ENOB = (SINAD - 1.76 + VcoRR)/6.02,
where: VcoRR = 0.5dB.

+6.4V REF
+5V

\'/
0V TO 6.4V

6.4V REF MII)I?‘-R’%I'!:T

CE2

BIT9

BIT8

BIT1

ST

VREF- Vss %v

< PHASE

AUTTNYNINEINS

'u FIGURE 13. USING TWO CA3318s FOR 9-BIT RESOLUTION

RIAN TN ING Y

THD is the ratio of the RMS sum of the first 5 harmonic
components to the RMS value of the measured input signal.
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4.7uF/0V TANTALUM _ +
3} < +5V (ANALOG SUPPLY)
A el Vaa* BIT1 f— )
- 3 34 REF BIT2 f—>
+4V TO +6.5V _ -
REFERENCE > VRer* BIT3 |—>
u-)'J —1 VIN BIT 4 f—p
AL 1 BIT 5 S DIGITAL
OPTIONAL CAP % TR RER — OUTPUT
(SEE TEXT) PHASE BIT6 f—p
0.01pF
CLOCK « ; =
SOURCE ~ i€ B =5
BIT8f
INPUT SIGNAL v J//’F—b
AMPLIFIER/BU Vegr- Vi REF i€
(SEET 7 tET_ Vss | b "
2 " Vpp w, = =
CA3318. . e4.7p1=
— TANTALUM/1OV
s e
FIGURE 14. TYPICAL CIRCUI 1 O LINEARITY ADJUST
A
TO
SIGNAL DIGITAL
SOURCE > I / SYSTEM
[
SIGNAL
GROUND >—
et W
3
p SYSTEM
DIGITAL

A v . GROUND
© ANALOG * VAA il Vpp
SUPP! SUPPLY UPPLY

FIGURE 15. H’ICAL SYSTEM GROWINGIBYPASSING

AU IREATNEINT

e

21

-:l\_ 0.001pF
>
IEwn 3750 3110
1 .
s g 1T r
NOTE: Ground-planlng and tight layout 4 0.1 == oo‘ggs:'ostURCE
are extremely important. — < Rg<10Q

FIGURE 16. TYPICAL HIGH BANDWIDTH AMPLIFIER FOR DRIVING THE CA3318
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TABLE 1. OUTPUT CODE TABLE
(NOTE 1)
INPUT VOLTAGE BINARY OUTPUT CODE
CODE VRer | VRer MSB LSB | DECIMAL
DESCRIPTION 6.40V (V)| 512v(v)] oF | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1 | COUNT

Zero 0.00 0.00 0 0 0 0 0 0

1LSB 0.025 0.02 0 0 0 0 1 1

2LSB 0.05 0.04 0 1 0 )

L] L] L]

& L] L]

L] L ] L]

1/4 Full Scale 1.60 0 0 0 64

L] L ] o

L] L] L]

L] L ] @
1/, Full Scale-1LSB | 3.175 1 1 1 127
11, Full Scale 3.20 0 0 0 128
1/, Full Scale + 1LSB | 3.225 0 0 1 129

L] L] L]

L] L] o

L] [ ] L]
3/, Full Scale 4.80 0 0 0 192

L] L] °

L] L ] o

L] [ ] L]
Full Scale - 1 LSB 6.35 1 i 1 1 0 254
Full Scale 6.375 40 i) ; 1 1 255
Over Flow 6.40 7 ) ) 1 1 511

- : -t
D1 €acn Out| v > '

NOTE: 1. The voltages listed above are the%l centers of ez

[}
Reducing Power r—y ‘ c|
Most power is consumed Wﬁj iru &L-:;nylt%ej h qw %4:;1) ed-buffers referenced to Vap+
5MHz clock spee

s
When operating at lower tha , power and Vaa-. Phase should be tied to one of these two poten-
can be reduced by stretching the sample (¢2) time. The cong tials, while the clock (if DC coupled) sﬁld be driven at least

(92)
straints are a minimu e time (¢1) of 33 d from 0.2 to 0. Vaat - Vaa-). Th ay also be AC
maximum sample s. L let caus ith at lea 1 SWi hig_ allows TTL drive
droop in the auto-bala cap s r \cari al els or 5V ( S level n ter than 5V.

reduced in the refereq::e string by switching the reference on
only during auto-balance.

i U its associated reference voltage.

All Intersil semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Intersil products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design andlor specifications at any time without notice.
Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed to be accurate and reli-
able. However, no responsibility is assumed by Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may
result from its use. No license is granted by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corporation and its products, see web site http://www.intersil.com
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8K x 16
STATIC

IDT

HIGH-SPEED

DUAL-PORT
RAM

Features
*
reads of the same memory location
High-speed access
- Military: 20/25/35/55/70ns (max.)
- Industrial: 55ns (max.)
- Commercial: 15/17/20/25/35/55ns (max.)
Low-power operation
- IDT7025S
Active: 750mW (typ.)
Standby: 5mW (typ.)
- IDT7025L
Active: 750mW (typ.)
Standby: TmW (typ.)
Separate upper-byte and lower-byte con
bus compatibility ‘

True Dual-Ported memory cells which allow simultaneous

e device

Mlg for BUSY output flag on Master
M/&USY input on Slave

* I
¢ _On-chip poit.arbitration logic
'JFuII on-chip-hardware support of semaphore signaling
between ports
Fully asynchronous operation from either port
Battery backup operation—2V data retention
TTL-compatible, single 5V (+10%) power supply

¢ & o o

Quad Flatpack

# lected speed
.' ‘ngae speeds

A
Functional Block Diagran[ i 4‘5 _
_ rsidy 4 _
T RWR
UBL @————E UBR
TN
= ..-’_ = I' r
. P
— (
LBL L "..-.:- = (=
OEL - - OER
;; v | | " :'.T 2
| e \_ ———
\7 A
| —
O8L-O15L  ~— > ~all S F - > |/OgR-IO15R
- 110 I/0 e
OoL-/OTL Confrol Control L IIOOR-/OTR
BUSYL "% 4 0 1 - BOSY?
Atz : Address <:> MEMORY <:'> Address s AR
AoL Decoder ARRAY Decoder S AR
l——.—l,i-——>‘ . 13 I
ARBITRATION
CELL——" INTERRUPT [*——CEr
OELl——> SEMAPHORE [+—0ER
RN LOGIC «———RWR
] |
EML 1 1 1 SEMR
TP+ MS > INTR?
2683 drw 01

NOTES
(MASTER): BUSY is is output; (SLAVE): BUSY is input.
2 BUSY outputs and INT outputs are non-tri-stated push-pull.

©1999 Integrated Device Technology, Inc.

JANUARY 1999

DSC 2738/6

IDT7025S/L

¢ IDT7025 easily expands data bus width to 32 bits or more
using the Master/Slave select when cascading more than

vailable in 84-pin PGA, Flatpack, PLCC, and 100-pin Thin

“* Industrial temperature range (-40°C to +85°C) is available
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High-Speed 8K x 16 Dual-Port Static RAM

Description

The IDT7025 is a high-speed 8K x 16 Dual-Port Static RAM. The
IDT7025is designedtobe used as a stand-alone 128K-bit Dual-Port RAM
orasacombination MASTER/SLAVE Dual-Port RAMfor 32-bit or more
wordsystems. Usingthe IDT MASTER/SLAVE Dual-PortRAMapproach
in 32-bitor wider memory systemapplications resultsinfull-speed, error-
free operationwithout the need for additional discrete logic.

This device provides two independent ports with separate control,
address, and /O pins that permitindependent, asynchronous access for
reads or writes to any location in memory. An automatic power dQWI\
feature controlled by Chip Enable (CE) permits the on-chipcircuitryofeach

Pin Configurations'23
= b ol o3 s
nex 588888228 ESEREM
% nininininininiainlslalalsinl
71110 98 7 6 5 4 3 2 184838281
os.]12
1rosL]13
o114
o115
ro12.[]16
o117
GND[18
101419 IDT7025J4or F
1o1sL 20 ggt;‘( 4;
vee 021
GNDE 22 84-Pin PLCC/Flatpack
yoor[]23 Top View(5)
ro1r24

1102r ]
vee O
1osr]
104r ]
1/osr ]
/0er [}
vorr]
1osr [}

25
26
27
28
29

T - s < =

NOTES:
1. All Vcc pins must be connected to power supply.

2. All GND pins must be connected to ground supply.

3. J84-1 package body is approximately 1.15 in x 1.15 in x .17 in.
F84-2 package body is approximately 1.17 in x 1.17 in x .11 in.
PN100-1 package body is approximately 14mm x 14mm x 1.4mm.
This package code is used to reference the package diagram.

This text does not indicate orientation of the actual part-marking.

Military, Industrial and Commercial Temperature Ranges

port to enter a very low standby power mode.

Fabricatedusing IDT's CMOS high-performance technology, these
devices typically operate on only 750mW of power. Low-power (L)
versions offer battery backup data retention capability with typical power
consumption of 500pW froma 2V battery.

The IDT7025 is packaged in a ceramic 84-pin PGA, an 84-pin
Flatpack, PLCC, and a 100-pin TQFP. Military grade productis manu-
facturedin compliance with the latestrevision of MIL-PRF-38535 QML,

\rI ngitideally suited to military temperature applications demanding the
* hi rformance andreliability.

Z.

g,\“
‘d;"“"'. -
\
" at
I\ 4
ﬂ '
Jrd 4
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High-Speed 8K x 16 Dual-Port Static RAM Military, Industrial and Commercial Temperature Ranges

Pin Configurations('23 (con't.)

63 61 60 58 55 54 51 48 46 45 42
"1 yor | vost | voa | woz | voo. | OEL | SEML | TBL | AmL | AL | A

66 64 62 59 56 49 50 47 44 43 40
10| yotor | vos. | woeL | wOsL | Wow | TBL | CEL | A1zl | AL | AsL | As

67 65 57 53 52 41 39
09 Wi

1/O11L | 1/O9L GND f 1 AsL AdL

AN i

69 68 X 11 38 37
08 | yotaL | o1 e ™ AU Q/X AsL Azl

72 71 73 g = 3 35 34
07 | yorsL 1/014L | Vece | 'J SPBUSYL | Aol INTL

74 70 31 36
06 | yoor | GND MS | A
76 77 29 30
05| yor | 1OR INTR |BUSYR
79 80 26 27
04 I/O3R | 1/04R A2rR A1R
81 83 23 25
03| yosr | 1omR AsR | AR
82 1 22 24
02 joer | 1OsR AR | AR
84 <} 19 21
01| I/OsrR | I/O11R AR AR

A B ¢ = J K ¥

Index kL { 2683 drw 04
(A - vy

NOTES: L~

1. All Ve pins must be connected to power supply ] “
2. All GND pins must be connected to ground Stippls B
3. Package body is approximately 1.12 in x 1.12 ITXL16 i ot 2 priv
4. This package code is used to reference the package diagram. — - 4
5. This text does not indicate orientation of the actual”part-marking. £t Pt R'&}M i
g o CEL &g CErR Chip Enable
Fl u EJ fg :i(] EJ 1‘@% qﬂl (RF™ 40 cieadmme Enable
) [0 -dR 11 uput Enable
qJ 5. AoL - A12L | AR - A1R Address
, ‘ 5
o ' q I/ 1 0 Fa p ut
"q ﬂ \3 ﬂ § m |em 4= Sépaphole Enable
9 UBL UBR Upper Byte Select
B [Br Lower Byte Select
INTL INTR Interrupt Flag
BUSYL BUSYR Busy Flag
WS Master or Slave Select
Vee Power
GND Ground

2683 tbl 01
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High-Speed 8K x 16 Dual-Port Static RAM Military, Industrial and Commercial Temperature Ranges

Truth Table I: Non-Contention Read/Write Control

Inputs® Outputs
CE RIW OE UB B SEM 1/0815 11007 Mode
H X X X X H High-Z HighZz |Deselected
X X X H H H High-Z High-Z Both Bytes Deselected
L L X L H H DATAN HighZ | Wiite to Upper Byte Only
L L X H L H HighZ I DATAN | Wiite to Lower Byte Only
L L X L L H DATAN /' |4 DATaw | wite to Both Bytes
L H L L H H DATAOUT ’jﬂq%;' Read Upper Byte Only
L H L 3 L H High DATAGUS....{Read Lower Byte Only
L H L L L-'"“""ﬁ; _ DATA@ DATAOUT | Read Both Bytes
X X H X X ™ A/ o HighZ | Outputs Disabled
NOTE: 7 /1§ 3 e
1. Ao — AL # AR — AR y .
20a e
Truth Table Il: Semaphore ReadMrite Control"
- -
Inputs vl uts
CE RW OE UB {/Sr [J r EIT'JMST- ., Moo Mode
- e e
H H L X X . PATAOUT.;:' " DATAUT_ |Read Semaphore Fiag Data Out
X H L H H L 4 90aacur *“BaTAouT |Read Semaphore Flag Data Out
H 1 X X X LA DT | DATAN | Wite 0o info Semaphore Fiag
X 0 X H H L. DATAN | DATAN |Wite VOo into Semaphore Flag
L X X L 4y X LA Not Allovied
L X X X et = ol Alowed
NOTES: A o S

1. There are eight semaphore flags written to via ll(i'jnd read from 1/Oo - l/O15. These eight semaphores are addi@ssed by Ao - Az,
|

T
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High-Speed 8K x 16 Dual-Port Static RAM

Absolute Maximum Ratings"

Military, Industrial and Commercial Temperature Ranges

Maximum Operating Temperature

1,2
Symbol Rating Commercjal Military Unit and supplyvouage( )
& Industrial Grade GND Vee
ViERv® | Terminal Voltage 050+7.0 | 050470 | V Ambient Temperature
gﬂ(}ﬁgsped Military 55°C to +125°C o 5.0V £ 10%
Tons Temperature 55 to +125 85t +135 | °C Commercial 0°C to +70°C ov 5.0V £ 10%
Ll Industial 4C+85C | OV | 50VE10%
Tst6 Storage 55 to +125 65 to +150 °C 25361 05
Temperature NOTIDT“;(
o gcurrg:?)m - % e ﬁ re for other speeds, packages and powers contact your
— sales” o
NOTES: — —"
1. Stresses greater than those listed under ABSOLUTE MAXIMUM S'may
cause permanent damage to the device. This is amﬁ%ﬁ‘ nd -
functional operation of the device at these or any OW
indicated in the operational sections of this specificationisiot implied. Expr H
to absolute maximum rating conditions for extended pesiods eco_"!mended DC Operatlng
reliabilty. ;onditions
2. VTErRm must not exceed Vcc + 10% for more than 2. = : - i
maximum, and is limited to < 20 mA for the period over Symbol Parameter Min. | Typ. | Max | Unit
_Vec | Supply Voitage 45 | 50 | 55 | v
&ND | Ground o | ooV
.
H i Input High Voltage 22 — | 602 Vv
Capacitance!") (Ta=+25°C,f=1 W;, on s
3 VL [aput Low Voltage 050 — [ 08| V
Symbol Parameter Conditions! -
. ol =
CN | Input Capacitance ViN = 3dV === VE%O[ pulse width less than 10ns.
Cout | Output Capacitance Vour=3dv | 10%4=pF-1 " 2. ViERMmUsthot exceed Ve + 10%.
2663‘\!!707 e
NOTES: = 0 ! ::,J.....,‘- .
1. This parameter is determined by device characterization but is not '[Todueﬁbn s o
tested. For TQFP package only. -l f
2. 3dV references the interpolated capacitance whiea-the input and output signals o, 24
switch from OV to 3V or from 3V to OV. V. G J
- L g
|
| .
- -‘-I) - - -
DC Electrical Characteristics Over the Operating
Temperature and Supply Voitage Range (Véc = 5.0V + 10%)
' 70258 7025L
Symbol Parameter Test Conditions Min. Max. Min. Max. Unit
(] Input Leakage Current Vee = 5.5V, ViN =0V to Vo — 10| % 5 pA
lo| | Outputieskags Gurrent Vol = 0V 16 Vicc, h o || 5 pA
Vo |Output Low Voltage o = +4mA s 0.4 - 0.4 v
VoH Output High Voltage IoH = -4mA 24 — 24 — v
NOTE: e

1. At Ve < 2.0V input leakages are undefined.
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Military, Industrial and Commercial Temperature Ranges

DC Electrical Characteristics Over the Operating
Temperature and Supply Voltage Range*:®) (vcc=5.0v £ 10%)

7025X15 7025X17 7025X20 7025X25
Com'l Only Com'l Only Com'l & Com'l &
Military Military
Symbol Parameter Test Condition Version Typ.® | Max | Typ.? | Max | Typ.? | Max | Typ.? | Max [ Unit
lec Dynamic Operating CE = Vi, Outputs Open COML S 170 310 170 310 160 290 155 265 mA
Curent SEM = VH l: 170 260 170 260 160 240 155 220
(Both Ports Active) f= fund®
ML & i — — — 160 370 155 340
IND ' Fl 4 — | = | 0 | 320 | 155 | 20
lset |Standby Curent CEL = CEr = VK coML S |/ ?Y 2 [ 6 [ 2 | 6 | 1 mA
(Both Ports - TIL SEMR = SEML = Vi L Pl 20 50 20 50 16 50
Level Inputs) f= fuad® -
MIL & S 2 90 16 80
—bD L 20 70 16 65
Iss2 | Standby Cument CEa = ViL and CE' = Vlhz’ . PC.OM‘L S 95 180 90 170 | mA
(One Port - TTL Active Port Outputs Ope L 95 150 90 140
Level Inputs) ad® .
SEMR = SEML = VH S — 95 240 90 215
f L = 95 210 90 180
Iss3 | Full Standby Cumrent CEL and CER 2 Vce - 0.2V, § 1 Y 15 1.0 15 1.0 15 | mA
(Both Ports - ViN 2 Vee - 0.2V or I . 5 0.2 8 0.2 5 0.2 5
CMOS Level Inputs) ViNg 0.2V, f= 09 - —
SEMR = SEML > Ve & M4 S -+ * b - 1.0 30 1.0 30
L T — — — 0.2 10 0.2 10
Isg4 | Ful Standby Current | CE'a" < 0.2V and =s=00 | 70| 100 [ 470 | % 155 | 85 | 145 | mA
(One Port - CE's" 2 Vee - 0. Lof oo gh 0 | 1005 1400 | % 130 | 8 120
CMOS Level Inputs) SEMR = SEML > Vce - 0. ’
ViN 2 Vee - 0.2V or Vi o E . — 0 225 85 200
Active P<)m Outputs O, i — — — 90 200 85 170
& — 4
r Al !’[Ji
v i 2683 bl 0%
“d 1
B ¥ N 7025X35 7025X55 7025X70
=, ~ Com'l & Com'l, Ind Military Only
22 Military & Military
Symbol Parameter Test Condition — in_ Typ.® | Max | Typ.® | Max | Typ.® | Max | Unit
" . P - 1 IIJ )
lec | Dynamic Operating CE = Vi, Outputs Open e e COML =8+ 150 | 250 | 150 | 250 | — | — | mA
Current SEM=VH s T A 80p! 2104 150 | 200 [ — [ —
(Both Ports Active) f= fuax® 1
T ML & S| 150 100 {150 | 300 | 140 | 300
— — 1 150 | 250 | 140 | 250
Iss1 | Standby Curent CEL=CRr= Vit oM. S| 18 o= 13 | 60 [ — | — |m
(Both Ports - TTL SEMR = SEML = Vi L 50 13 0 — o9
Level Inputs) f= fuax® ]
MIL & S 13 r % 13 80 10 80
- IND L 13 13 65 10 65
Iss2 (Sg;ndgy furr%t CE* = Vi and CE's" = VO coME 5 S| 8 155 | 85 1% | — | — | m
e Port - Active Port Quiputs Open, : p o bu]| 85 e 130, 8, | 130 — —
Level Inputs) &MQ\@ &% Yy 9 A1 1
SEMR' SEML = Vi | MLl s gg Mod [ s5| 190 | s | 1%
] 144 . (IND [ LY 35 160 85 160 80 160
Iss3 | Full Standby Current CEL and CEr 2Vee-0.2V, COM'L S 1.0 15 1.0 15 — mA
(Both Ports - ViN2 Vee - 0.2V or L e 02 5 0.2  J - e
CMOS Level Inputs) Viv < 0.2V, f= 09 2 iz - T - s -
J ol =|SEWL % Veok 0.2V, g IMBD FEA YO0 N £ B R
. A TINS ‘ 1 | o L] fo2l) 1 10=| o2 | o Bo2 | B
fs | Full Stndoy Curept | CEor < 0.2V'and oom’ s [Yao [T e [T P [ — [ m
(One Port - | |CE® 2Vec-02v® L| 8 10 | 8 o | — —
CMOS Level Inputs) SEMR = SEML 2 Ve - 0.2V
VN2 Vee - 0.2V or VN5 0.2V MIL & S 80 175 80 175 75 175
Active Port Outputs Open, IND L 80 150 80 150 75 150
f= fund®
NOTES: 2683 bl 0%
1. 'X'in part number indicates power rating (S or L)
2. Ve = 5V, Ta = +25°C, and are not production tested. Icc dc = 120mA (TYP)
3. Atf = fmax, address and I/O's are cycling at the maximum frequency read cycle of 1/rc, and using "AC Test Conditions” of input levels of GND to 3V.
4. f=0 means no address or control lines change.
5. Port "A" may be either left or right port. Port "B" is the opposite from port "A".
6. Industrial temperature: for other speeds, packages and powers contact your sales office.
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Data Retention Characteristics Over All Temperature Ranges

(L Version Only)

Symbol Parameter Test Condition Min. Typ. Max. | Unit
VoRr Vcc for Data Retention Vee=2V 2.0 - - \%
lccor Data Retention Current CE 2 Ve MIL. & IND. — 100 4000 | HA

VIN 2 VHe or £ Vic COM'L. - 100 1500
tcor® Chip Deselect to Data Retention Time SEM 2 Viro: f / 0 - - ns
&®® Operation Recovery Time L/‘%’% tre® = = v
o 2683 b 10
NOTES: A
1. Ta=+25°C, Vcc = 2V, and are not production tested. <9 =
2. trc = Read Cycle Time S— n——
3. This parameter is guaranteed by device characterizatio w piodugtion t ted. =
4. AtVce < 2.0V input leakages are undefined. /
Data Retention Wavefo
Vce 4.5V 4.5V
Ia— tcoR R —>
— ‘ \
& [//[[///F v 71 Z5 ANNARRRRRARANY
F__ Fdda . ' 2683 drw 05
i TEed
P
AC Test Conditions I ¥
— A
Input Pulse Levels %,  GND to 3.0V Jr
Input Rise/Fall Times \;'ﬁ 5ns Max. — ::r s
- —y
Input Timing Reference Levels - )" ; 1.5V ._-.._J
Output Reference Levels e ™
Output Load __Figures 1 and 2 el
2683 tl 11
8V
893Q 893Q
DATAoUT
BUSY _‘L ° DATAoOUT _L
NI 379 30pF 347Q 5pF*
— — 2683 drw 06

Figure 1. AC Output Test Load Figure 2. Output Test Load
(for tiz, tHz, twz, tow)

*including scope and jig.
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AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage Range“®

7025X15 7025X17 7025X20 7025X25
Com'l Only Com'l Only Com'l & Com'l &
Military Military
Symbol Parameter win. | Mac | Min | Mac | win | wac | win [ max | unt
READ CYCLE
tRC Read Cycle Time 15 — 17 — 20 — 25 — ns
taa Address Access Time — ' 1} N i 17 — 20 — 25 ns
r
: rJ
tace Chip Enable Access Time® — 15) Q 17 = 2 — 25 ns
18E Byte Enable Access Time® o L2/ = == 20 - % ns
L —
taoe Output Enable Access Time® ‘ - S |0 S el — 12 — 13 ns
toH Output Hold from Address Change e I — 3 -~ 3 = 3 —_ ns
iz Output Low-Z Time(*? rfis — 3 — 3 — 3 — ns
bz Oulput High-Z Time(? ‘/ 445 Yo s Ty 12 — 55 | ns
tu Chip Enable to Power Up Time(2) =B 0 — 0 — 0 — ns
3 L] -
D Chip Disable to Power Down Time("2) ! [ j{ IL‘J‘ - ¢ 17 — 2 — 25 ns
tsop Semaphore Flag Update Pulse (OE or SEM) 10 et 10 L 10 — 10 - ns
tsaa Semaphore Address Access® - } 15 . 17 — 20 — 25 ns
idd 2683 tbl 12a
g4 f?q ' #] 7025X35 7025X55 7025X70
3 ~f " Com'l & L Com'l, Ind Military Only
;o . \ .
il u ) Military & Military
Symbol Parameter ;#,.- == ﬂfzﬂ? I Max. Min. I Max. Min. Max. | Unit
READ CYCLE % '_ _i
e Read Cycle Time i AN & :‘J . — 55 — 70 — ns
taa Address Access Time N y — 35 y 55 — 70 ns
: 3 - =l o =
tace Chip Enable Access Time® T — Bt = | 55 70 ns
tABE Byte Enable Access Time® wd — 35 | 55 - 70 ns
taoE Output Enable Access Time® J = 20 |t 30 — 3% ns
o Ouput Hold fom Address Change 3 —_ |- s 3 — | ns
tz Output Low-Z Time (2 3 — 3 — 3 s ns
tz Output High-Z Time®2 (1. & ! 7 * X 15 71~ — 30 ns
tPU Chip Enable to Power Up/Time( [+ ' ' 4 0 - 0 i 0 e ns
D Chip Disable to Power Down Time("? — 35 — 50 — 50 ns
tsop Semaphore.Flag Update Pulse (OE-or SEM) . A 1A A e — 45 — gy 28 = ns
tsAA Semaphore Address “Access® ! [ — 35 F = 55 P 70 ns
2683 bl 120
NOTES:
1. Transition is measured +500mV from Low or High-impedance voltage with Output Test Load (Figure 2).
2. This parameter is guaranteed by device characterazation, but is not production tested.
3. To access RAM, CE = Vi, UB or [B = Vi, and SEM = Vin. To access semephore, CE = Vit or UB & LB = Vi, and SEM = VL.
4. 'X'in part number indicates power rating (S or L).
5. Industrial temperature: for other speeds, packages and powers contact your sales office.
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Waveform of Read Cycles®

- tRC >

ADDR X (

I <~ toH ™
DATAouT X
i tHz®
BUSYout
ad 2683 drw 07
NOTES: 7
1. Timing depends on which signal is asserted last, OE, X

2
3.

4,
5.

Timing depends on which signal is de-asserted fi
80D delay is required only in case where opposite port
has no relation to valid output data. ]
Start of valid data depends on which timing becomes effective last tas;
SEM = Vin.

ation for simultaneous read operations BUSY

IsB -
2683drw 08 LS

AN TUURINES
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AC Electrical Characteristics Over the
Operating Temperature and Supply Voltage(*®

7025X15 7025X17 7025X20 7025X25
Com'l Only Com'l Only Com'l & Com'l &
Military Military
Symbol Parameter Min. l Max. Min. I Max. Min. Max. Min. Max. Unit
WRITE CYCLE
twe Write Cycle Time 15 — 17 — 20 T 25 — ns
Ew Chip Enable to End-of Wite® 12 : 7 — 15 — 20 - ns
taw Address Valid to End-of-Write L— 15 e 20 — ns
tas Address Setup Time® LS 0 — 0 — ns
we Wiite Pulse Width — 15 — 20 — ns
Wwr Write Recovery Time — 0 —_ 0 S ns
ow Daa Valid to End-of-Wite _— _ | = 5 | — | ns
tHz Output High-Z Time (2 — 12 — 15 ns
foH Data Hold Time® 0 — 0 — ns
twz Write Enable to Output in High-Z2) — 12 — 15 ns
tow Output Active from End-of-Write(!24) 0 — 0 — ns
tSWRD SEM Flag Write to Read Time / 5 = 5 — ns
tsps SEM Flag Contention Window [ 5 — 5 — ns
f : 2683 ol 13a
7025X55 7025X70
Com'l, Ind Military Only
& Military
Symbol Parameter Min. ' Max. Min. l Max. Unit
WRITE CYCLE
twe Write Cycle Time 55 —_— 70 e ns
tEw Chip Enable to End-of-Write® - ‘-lh 45 — 50 — ns
taw Address Valid to End-ofWile  “ow | — 0 [ — | ns
tas Address Set-up Time® .i.- _)" . -..Q_J — 0 — ns
twe Wiite Puse Width i T4 - 50 — | s
tWR Wiite Recovery Time < =0 — 0 — ns
ow Data Valid to End-of-Write 15 —_ 30 e 40 — ns
tHz Output High-Z Time("? ‘ SAlE 16 =% 25 — 30 ns
o Data Hold Time'* ‘ i Vi d VWi Hblig | o | — [~
twz Wiite Enable to Output in HQH—Z“'Z’ - 15 e 25 - 30 ns
tow Ouiput Active from End-of-Write( b 0 M 0 s 0 — |
SR SEM FlagWrile [0 ead Tma 1| 4. 11915 5 L YR EAL — | s
tsPs SEM Flag Cantention Window - ‘ 58 |¥ " - 5 — | s
NOTES: 2683 tl 130

1. Transition is measured +500mV from Low or High-impedance voltage with the Output Test Load (Figure 2).

2. This parameter is guaranteed by device characterization, but is not production tested. o

3. To access RAM, CE = Vi, UB or [B = Vi, SEM = Vix. To access semaphore, CE = Vi or UB & LB = Viv, and SEM = ViL. Either condition must be valid for the
entire tEw time.

4. The specification for toh must be met by the device supplying write data to the RAM under all operating conditions. Although toH and tow values will vary over voltage
and temperature, the actual toH will always be smaller than the actual tow.

5. X' in part number indicates power rating (S or L).

6. Industrial temperature: for other speeds, packages and powers contact your sales office.
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Timing Waveform of Write Cycle No. 1, R'W Controlled Timing!'->:?
twe g

ADDRESS X ><

' tHz
OE 7‘(
taw
CEorSEM® \ 1 r 7[
] /
B : / 3
Bor(B® \ ; /::,:" 7£
tas® — W ——
. [ s
RW | / -
\ tow
DATAouT —-L )| . @
= tow DR
DATAN ="
_—
D& " 2683 drw 09
4,
of i'. ak ) ; I‘-l ;'.’ =0
Timing Waveform of Write €Cy¢le No. 2, %, UB, LB Controlled Timing"®
‘ Frate S ils
ADDRESS * Pt "_-’E’;I ><
- taw == *F_ﬁ‘ .
ol )
CE or SEM® 5'; Y ‘ £ f
e— tag® J-I_E. iEwid mn-;fa')-E:; ‘.-;"
: ===
UBorB” * _'JI_ i 7£ :‘LJ
|
RW ; ; \ /
‘ A A7 W ST T PR
DATAIN ‘ i
| 2683 drw 10
NOTES:

. RIW or CE or UB &/LB |= Vi ¢uring all adid; 3ssytransitions, \

. A write occurs during'the overlap!(tew or twe)iof a'UB or LB = Vil and ﬁE Al and'a RIW = Vi fer mefmiory afray wrmng cyde

. WR is measured from the earlier 'of CE or RIW (or SEM or RAW)"going to Vik t0 the end-of-write cycle.

. During this period, the 1/ pins are in the output state and input signals must not be applied.

. If the CE or SEM LOW = Vit transition occurs simultaneously with or after the RIW = Vi transition, the outputs remain in the HIGH impedance state.

. Timing depends on which enable signal is asserted last, CE, RW, or byte control.

. This parameter is guaranteed by device characterization, but is not production tested. Transition is measured +500mV from steady state with Output Test Load

(Figure 2).

8. If 8_E = ViL during RAW controlled write cycle, the write pulse width must be the larger of we or (twz + tw) to allow the /0 drivers to tum off and data to be
placed on the bus for the required tow. If OE = Vix during an RW controlled write cycle, this requirement does not apply and the write pulse can be as short as the
specified twp.

9. To access RAM, CE = Vi, UB or LB = ViL, and SEM = Vin. To access Semaphore, CE = Vit or UB & LB = ViL, and SEM = ViL. tew must be met

for either condition.

NO TS WN -
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Timing Waveform of Semaphore Read after Write Timing, Either Side("

tsAA —>| toH
po-n2 < > K VaLID ADDRESS XXX vanpaopress . K X K XX
e tAW ———><+ tWR > tACE
SEM AR Nl // e s
> tsop |« >
DATAo DATAN VALID e = ,f | DATAQUT
_ — tAS twp —>te— toH Z.i L
o N o
[ — tSWR'g === taoE
WA PSS -
<——— Wit Cycle i Read Oyelbn,— s "

2683 drw 11
NOTE: o r
1. CE =VIH or UB & LB = VIH for the duration of thesabove tirgifg

2. "DATAout VALID" represents all I/0's (I/Oo-l/015) equal io't

— ol
vy
i ‘J{i
Timing Waveform of Semapho Wnte Ogntentlon“ r3:4)
5 i
e ] ]
Aon-AzA “M‘ATCH Al A
"L"_‘;-' ".'13‘_.!".& -
SIDE? 'A'S  RWw i
h
e
B
e =i
AO'E:P"B” MATCH 'u_><
2) wpn i -
SIDE? »p: ﬁ RWS o oy o1 ¢ //
——" " /
~ S & / 2683 drw 12

NOTES: = i . - |

1. Dor = Do = ViL, GER = 55. VI, or o B _'E & B = ViH.

2. All timing is the same for left and right port. Port “A” may be either left o right port. Port “B" is the opposite from port “A”.
3. This parameter is measured from RAW"a" or SEMa" going HIGH to R/W"s" or SEM's" going HIGH.

4. If tsps is not satisfied, there is no guarantee which side will obtain the semaphore flag.
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High-Speed 8K x 16 Dual-Port Static RAM

AC Electrical Characteristics Over the
Operating Temperature Supply Voltage Range(®”

7025X15 7025X17 7025X20 7025X25
Com'l Ony Com'l Only Com'l & Com’l &
Military Military
Symbol Parameter Min. | Max Min, ] Max. Min. Max. Min. Max. Unit
BUSY TIMING (M/S = Vi)
BAA BUSY Access Time from Address Match — 15 — 17 — 20 — 20 ns
80A BUSY Disable Time from Address Not Matched SR A i 17 — 20 — 20 ns
tBAC BUSY Access Time from Chip Enable LOW = {5} i 17 —_— 20 — 20 ns
tBoC BUSY Disable Time from Chip Enable HIGH — 104 r"r _-ﬁ" 17 — 17 — 17 ns
taps Anitration Priority Set-up Time® — 5 . . — 5 — 5 — ns
800 BUSY Disable to Valid Data® L= | =13 it - 30 = ) ns
M Wiite Hold After BUSY® _— el ) s T I 7 | — | ms
BUSY TIMING (S = Viv) _® A -
we BUSY Input to Wite!® / LA} 0 . 0 — 0 — | s
i BUSY® i - — =
wH Write Hold After BUSY! .y ﬁi EE 15 17 s
PORT-TO-PORT DELAY TIMING E [ T
twoo Wite Puise to Data Delay® { [ —=w | L 3 - 45 — 50 | ns
oo Write Data Valid fo Read Data Delay!" / = | v AN — % | =~ B | ns
&l dddd 2683 bl 14a
e 0 4 < ) 0 o7 7025X55 7025X70
4 A~ qup'l & { COm.'I., Ind Military Only
_“J e - A, Wilitary & Military
Symbol Parameter T = Min. Max. Min. Max. Min. Max | Unit
BUSY TIMING (/S = Vix) — =y
BAA BUSY Access Time from Address Match e A 2 - 45 — 45 ns
o - = B
BDA BUSY Disable Time from Address NotMatched - = 20 r A 40 — 40 ns
FEm | - —
BAC BUSY Access Time from Chip Encble LOW o e e e U [ — 40 ns
80C BUSY Disable Time fom Chip Enable HIGH =i 2 -_w:.—_J 35 = 3 ns
taps Anbitration Priority Set-up Time® _Il 5 = [T — 5 — ns
tBDD BUSY Disable to Valid Data® ~/ —_ 35 [ 40 —_ 45 ns
tWH Write Hold After BUSY® . y 25 — 25 —_ 25 — ns
BUSY TIMING (/S = ViL) ~ 81l X 0 . ;
we BUSY Input o Wiite® | | ' 1 b || A4 0 — | s
wH Write Hold After BUSY® 25 — 25 — 25 — ns
PORT-TO-PORT DELAY TIMING o - =
twoo Wite Puise, 0 Da Balay® | ] SIYR AT INTE dm] & % | ns
oo Wiite Data Valid o' Read Data Detay® ; A (Wl e g | b= 80 | ms
2683 tbl 14b
NOTES: .
1. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Write Port-to-Port Read and BUSY (MIS = ViH)".
2. To ensure that the earlier of the two ports wins.
3. oD is a calculated parameter and is the greater of Ons, twop - twp (actual) or toob - tow (actual).
4. To ensure that the write cycle is inhibited on Port "B" during contention with Port "A".
5. To ensure that a write cycle is completed on Port "B" after contention with Port "A".
6. "X in part number indicates power rating (S or L).
7. Industrial temperature: for other speeds, packages and powers contact your sales office.
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Timing Waveform of Write Port-to-Port Read and BUSY?*® (M/S = ViH)

twe >
ADDRA" >|< MATCH ) <
< twp
- -
R/WA" \\ /
tow | toH
DATAIN"A" -y >< bl >’<
taps™ \ 1T l
. VIS
ADDR's" -t TCH
o teaa 2 - < taDA t8DD
BUSY"s" I . '"—-ﬁ_,-b
T
DATAOUT "B" >‘<VALID
toop®

NOTES: 2683 drw 13
1. To ensure that the earlier of the two ports wins. tAPS
2. CEL=CErR=VL al
3. OF = VL for the reading port.
4. If M/S = ViL (SLAVE), then BUSY is an input. Therefo is shown.
5. Al timing is the same for left and right ports. Port "A! site port from Port "A".

7o
ﬂUEJ’JW%WﬁWEJ’m’ﬁ

ot N IAPIIE M NYTaY

2 BUSY is asserted on p "B" Blocking RWs", until BUSY8* goes HIGH.
3. tws is only for the 'Slave' Version.
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Timing Waveform of Write Port-to-Port Read and BUSY4% (M/S = ViH)
| twe
ADDR'A" }li MATCH X

R/W-A" R V4

DATAIN"A" " | j VALID )‘<

o S\,

ADDR's" Y TCH
= J — <— tBDA tsDD

- - 1 | —

BUSYe | —
. aarda N ‘\\. 2 D

A7 NS R

DATAOUT "B" . x k - ><VALID
' ‘\ﬁ*————ﬂﬁ- toop® ————

NOTES:

1. To ensure that the earlier of the two ports wins. taps,i§ ignored for
2. CEL=CEr=ViL

3. OE = Vi for the reading pot.

4

5

2683 drw 13

. IFM/S = ViL (SLAVE), then BUSY is an input. Therefo thig'exa
. Al timing is the same for left and right ports. Port "A%may b €|

ﬂHH'J‘V]EJWﬁWEJ
TN

e S LOLNL 3 m il AN TS

2 BUSY is asserted on port"B" Blocking RAW-s, until BUSY"s" goes HIGH.
3. twa is only for the 'Slave' Version.
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Waveform of BUSY Arbitration Controlled by CE Timing™ (M/S = ViH)

ADDR"
i X ADDRESSES MATCH b4

CEw .4
taps®
CE®" \\
+— tBAC f / <— tBDC
RIRRNE // 2683 drw 15
— _.--

Waveform of BUSY Arbitration ycle ontrolled'ﬁ'y Address Match

Timing™ (M/S = Vin) // N :

ADDR"A"
taps @

ADDR's" ><—< IM‘ATQ( r}f }BDRES !

. N W
S - | r
BUSY-e" . ,S .
f - - J.-j 2683 drw 16
NOTES:

1. Al umlng is the same for left and nght ports. Port "A" may be the | Ieft of fight pod’J‘on *B" is the port opposite from "A".

ide or another but thgﬁ no guarantee on which side BUSY will be asserted.
bl .7 f
1

it - reh
AC Electrical Characteristics Overthe
Operating Temperature and Supply Voltage Range*?

7025X15 7025X17 [ 7025%20 7025X25
- Com't Only m' = 4 Com'l & Com'l &
\ ‘*j = —l r'ilitary Military
T T % 3
Symbol Parameter | Min. l Max. Min. I Max | —Min. | Max. Min. Max. Unit
INTERRUPT TIMING J |
tas Address Set-up Time 0 —_ 0 —_ 0 — 0 — ns
WR Write Recovery Time - 0 o . 0 i 0 —_ 0 — ns
s Interupt Set Time 1 115 YIS YVE Y Y%t £1M e - 20 | ns
R Interrupt Reset Time = s & L 15 LWy — 2 ns
2683 bl 15a
7025%35 7025X55 7025X70
Com'l|& Com'l, Ind =, | " Military Only
Military & Military
Symbol Parameter Min. l Max. Min. Ma)‘(.' Min. Max. Unit
INTERRUPT TIMING
tas Address Set-up Time 0 — 0 — 0 — ns
WR Write Recovery Time 0 — 0 — 0 — ns
tiNs Interrupt Set Time - 25 — 40 — 50 ns
INR Interrupt Reset Time — 25 — 40 — 50 ns
2683 bl 15
NOTES:

1. X' in part number indicates power rating (S or L).
2. Industrial temperature: for other speeds, packages and powers contact your sales office.
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Waveform of Interrupt Timing"

B twe

ADDRA" X INTERRUPT SET ADDRESS @ KX

 tas® | twr® >
-CﬁnA" > \
R N \|
le— tins® Fi /4/
INT&" e
. ] e 2683 drw 17
= — ‘» | —
g -)RC
ADDR's" b 4 )rsﬁ' )gLEAR A@DRESS‘Z’ >
tas®
—_— \— -. -
CE's" s i
OEs"
TNTs"
\ 2683 drw 18
NOTES: = '
1. All timing is the same for left and right ports. Port "A” may be elmerme teﬂ‘ of fight pom#’eé the port opposite from "A”".
2. See Interrupt Flag Truth Table. — =
3. Timing depends on which enable signal (CE or RIW) is assengd.hs(.s 4 .#_, ‘f .1-.. ;‘;_
4. Timing depends on which enable signal (CE or RW) is de-asserted first, s I
\'::'r::z:,, - ———— :rf.-'"
—)" s
Truth Tables -
{
Truth Table | — Interrupl) Flag™ il
Left Port . “Right Port
RWL CEL OE. | Aw-Ai | |V INTE )| CRWR (] | CER OFR | || LAsr-Aug 4 | INTr, Function
L L x (1 bk @ I O TAd X X X L@ | Set Right INTR Flag
X X X X X X L L 1FFF HE Reset Right INTR Flag
X X her s o 8 L o 1a0 # 1RFEy ) 1 A%, SetLef INTL Flag
X L | N HFFE | H X o, X X X :JisetLetmTL Flag
2689 bl 16
NOTES:

1. Assumes BUSYL = BUSYR = Viu.

2. IFBUSYL = Vi, then no change.

3. IFBUSYR = Vi, then no change.

4. INTR and INTL must be initialized at power-up.
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Truth Table Il — Address BUSY

Military, Industrial and Commercial Temperature Ranges

W,

Arbitration
Inputs Outputs
e o e AoL-A12L - -
CEL | CER Aor-A12R BUSYL" | BUSYR" Function
X X NO MATCH H H Normal
H X MATCH H H Normal
X H MATCH H H Normeal
L L MATCH ) © Wiite Inhibit®
NOTES: 2683 bl 17

1. Pins BUSYL and BUSYR are both outputs when the paw-eomgued asa masteJBUSY are wr gured as a slave. BUSYx outputs on the IDT7025
are push pull, not open drain outputs. On slaves th

and enable inputs of this port. If taps is not met, either B
3. Writes to the left port are internally ignored when BUSY:
when BUSYR outputs are driving LOW regardless of act

e BUSY mtemally
2. "L" ifthe inputs to the opposite port were stable prior dres
or
Ui arj

inp!
YR = LOW wil result. BUSYL and BUSYR outputs cannot be LOW simultaneously.

g/ OW regardless of actual logic level on.the pin. Writes to the right port are internally ignored
vl

Truth Table 11l — Exampl

inhibits write.
of this port. *H" if the m“m!'to the opposite port became stable after the address

'Procurement Sequence:23)

Functions

Status

P
E]

No Action

- | Semaphore free

Left Port Writes "0" to Semaphore

Right Port Writes "0" to Semaphore

g ppg has semaphore token

N change. Right side has no write access to semaphore

Left Port Writes "1" to Semaphore

ﬂgﬁp_orl obtat} semaphore token

Left Port Writes "0" to Semaphore

"wbe Left port has no write access to semaphore

Right Port Writes "1" to Semaphore

_ !e.lgpﬁobtam semaphore foken

Left Port Writes "1" to Semaphore i

Left Port Writes "1" to Semaphore N g Semaphore free F

Right Port Writes "0" to Semaphore Tt o i i i

Right Port Writes "1" to Semaphore ___;_ A 1 Semaphore free _-?"‘I

Left Port Writes "0" to Semaphore J 0 1 Leftport has semapho!e foken
Semaphore free

NOTES:

2683 thl 18

1. This table denotes a sequence of gvents fa only one of the gnght semaphores on the IDT7025
2. There are eight semaphore flags written to'Via'l/Qo-and read from all l/0's:=These eight ‘semaphores are-addressed by'Ao ~.A2.
3. CE = Vi, SEM = Vi, to access the»génaphores. Refer to the Semaphore Read/Write Truth Table.

FunctionalDescriptitn

The IDT7025 provides two ports withSeparate control, address and
I/0 pinsthat permitindependent accessforreads orwritestoanylocation
inmemory. The IDT7025 has an automatic power downfeature controlled
by CE. The CE controls on-chip power down circuitry that permits the
respective portto gointoa standby mode when not selected (CE = VIH).
Whena portis enabled, access tothe entire memoryarrayis permitted.

Interrupts

Ifthe user chooses theinterruptfunction, amemorylocation (mail box
or message center) is assignedto each port. Theleft portinterruptflag
(INTL) is asserted when the right port writes to memory location 1FFE

w

(HEX), where awrite is definedl asthe CER R/WR=VIL per Truth Table

I. The left port clears the interrupt by an address location 1FFE access
when CEL = OEL = Vi, RWL is a "don't care". Likewise, the right port
interruptflag (INTR) isasserted whentheleft portwrites tomemorylocation
1FFF (HEX) andtocleartheinterruptflag (NTR), theright portmustaccess
the memory location 1FFF, The message (16 bits) at 1FFE or 1FFFis
user-defined, since itis an addressable SRAM location. If the interrupt
functionis notused, address locations 1FFE and 1FFF are notused as
mailboxes, butas partoftherandom access memory. Refer to Truth Table
Ifortheinterrupt operation.
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Busy Logic

Busy Logic provides a hardware indication that both ports ofthe RAM
haveaccessedthe samelocationatthe sametime. ltalsoallowsoneofthe
twoaccesses to proceed and signalsthe other side thatthe RAMis "busy”.
The BUSY pin can then be usedto stall the access until the operation on
the other sideis completed. If awrite operation has been attempted from
thesidethatreceivesaBUSY indication, the write signalis gatedinternally
to preventthe write from proceeding.

The use of BUSY logicis notrequired or desirable for all applications.
Insome casesitmaybe useful tologically ORthe BUSY outputs togethér
and use any BUSY indication as an interrupt source to flag the évent of
anillegal orillogical operation. Ifthe write inhibitfunction of BUSY logicis
notdesirable, the BUSY logic can be disabled by 0y placing the partin slave
modewiththe M/S pin. Onceinslave mode the BUSY pinoperates solely

asawriteinhibitinput pin. Normal operation can be proara tying
the BUSY pins HIGH. If desired, unintended wmﬁgﬁgfmdw
prevented to a port by tying the BUSY pin for thﬂa&gg«ﬂ&M
The BUSY outputs onthe IDT 7025 RAMiniaster ofle,
pulltype outputs and do not require pull upresisto

RAMs are being expanded in depth, then th
resulting array requires the use of an external AN

- % 3 f
MASTER CE SLAVE CE o)
Dual Port Dual Port 8
RAM RAM a
BUSYL BUSYR BUSYL BUSYR
M | [ | 1
|
[ T
MASTER CE SLAVE CE
Dual Port Du:'a\ll1 Port
RAM RA EEY
gUSv. | [BUSYL  BUSYR| |BUSYL _ BUSVR|| BUSWR
i [ I 1
| -

2683 drw 19

d chip enable routing for both width and depth
expansmn with IDT7025 RAMs.

,5/

eft portin noway:slows the access time of the right port. Both ports are
enticalinfunction (o standard CMOS Static RAMand can beread from,
rwrittento, atthe sametime withthe only possible conflict arising fromthe
simultaneous writing of, or a simultaneous READ/WRITE of, a non-
aphorelocation. Semaphoresare protectedagainst suchambiguous

»e .« situations and may be usedbythe system programtoavoid any conflicts
* = inthe fon-semaphore portion of the Dual-Port RAM. These devices have
= anautomatic power-downfeature controlled byCE the Dual-Port RAM

| enable;and SEM, the semaphore enable. The CE and SEM pins control

Master/Slave Arrays +~on-chip power down circuitry that permits the respective portto gointo
i < standby modewhen not selected. Thisis the condition whichis shownin
WhenexpandinganIDT7025 RAMarrayinwidth . 18| where CE.and SEM are both = Vi,

receive aBUSY indication, andto output thatindication.
slaves to be addressed in the same address range as the master, tise
theBUSYsugnaIasawrltelnh|b|l5|gnal Thus onthe IDT7025RAMtRE
BUSY pinis an outputifthe partis used as a master (/S pin = Vit anet
theBUSYplmsamnputlfthepartusedasaslave(MlSpln Vit) 25 shown
in Figure 3.

Iftwo or more master parts were used whenexpanding inwidth, a<

$il
decision could result with one maslermdlcahrpBUSYon onesideofthe
array andanother masterindicating BUSY on oiieotherside of the array.
This wouldinhibitthe write operations from one portfor part ofa word and
inhibitthe write operations fromthe other portfortie other part of the word.
The BUSY arbitration, on amaster, is based onthe chip enable and

address signals only. Itignores whether.an accessis afeadorwrite; In »

amaster/slave array, both addressand chiplenable must bevalid long
enoughforaBUSY flagto be outputfrom theasterbefor&the actual writé
pulsecanbeinitiated witheitherthe Rleugnanrthe byteenables. Failure
toobservethistimingcanresultina glltched internal write inhibit signal and
corrupted data mtheslave -

Semaphores

TheIDT7025isanextremelyfast Dual-Port8K x 16 CMOS Static RAM
withanadditional 8 addresslocations dedicatedto binary semaphoreflags.
Theseflags allow either processorontheleftorright side of the Dual-Port
RAMto claima privilege over the other processor for functions defined by
the systemdesigner’s software. As an example, the semaphore can be
used by one processor toinhibitthe other from accessinga portion of the
Dual-Port RAM or any other shared resource.

The Dual-Port RAM features a fast access time, and both ports are
completelyindependent of each other. This meansthatthe activityonthe

— ot A

mswhlchcanbbstusemelDT7025conta|n multiple processors
0r'co rs and are typically very high-speed systems which are
soﬂwa;aﬁﬁfplled ()?softwaremtenswe These systems canbenefitfrom
a pe:ﬁmance increase offered by the IDT7025's hardware sema-
phores byrowde alockout mechanismwithoutrequiring complex
programming.

Software hand akung béu‘gen processors offers the maximumin
) Y permitiingshared resourcestobeallocatedinvarying
snotuseits semaphore flagsto control

conﬁgurauons.ThelDﬂoz
anyresourcesthrough hardWare thusallowingthe system designer total
flexibilityinsystem architectue.

An advantage of using semaphores rather than the more common
methodsof hardware arbitration is that wait states are neverincurredin
githerprocessor. Fhis can proveto be.a major advantage in very high-
speedsystems.

How the:Semaphore Flags Work
Thesemaptiore logi¢ is asetofeight Il*heswhich areindependent
“roftheDual-Port RAM. These latches canbe usedtopass aflag, ortoken,
fromone porttothe othertoindicate thata sharedresourceisinuse. The
semaphores provide a hardware assist for a use assignment method
called"Token Passing Allocation.” Inthis method, the state.ofa semaphore
latchisused as atokenindicating thatsharedresourceisinuse. Ifthe left
processorwantstouse thisresource, itrequests the tokenby setting the
latch. This processorthen verifiesits successin setting the latch by reading
it. If it was successful, it proceeds to assume control over the shared
resource. Ifitwas notsuccessfulin setting the latch, it determinesthatthe
rightside processor has setthe latchfirst, hasthetokenandis usingthe
sharedresource. The left processor canthen eitherrepeatedly request
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that semaphore's status or remove its request for that semaphore to
performanother task and occasionally attemptagainto gain control ofthe
token viathe setandtest sequence. Once theright side has relinquished
thetoken, the left side should succeedin gaining control.

The semaphore flags are active LOW. Atokenisrequested by writing
azerointoasemaphorelatch andis released when the same side writes
aonetothatlatch.

The eight semaphore flags reside withinthe IDT7025in a separate
memory spacefromthe Dual-Port RAM. This address spaceis accessed
by placing a LOW input on the SEM pin (which acts as a chip selest for
the semaphoreflags) and usingthe other control pins (Address, OE, and
R/W) as they would be usedin accessing a standard Static RAM. Each
oftheflags has aunique address which can be accessed byeither side
through address pins Ao- A2. When accessing the semaphores, none of
the other address pins has any effect. -

Whenwriting toa semaphore, only data pin Doiﬂ!ﬁ'lrf \
iswritteninto anunused semaphore location, thatflagwillb
on that side and a one on the other side (s
semaphore can now only be modified bythe side sh

whichis abletowritea zerointo asemaphore subseque
fromthe other sideis whatmakes semaphoreflagsu
communications. (Athorough discussionontheu

stored inthe semaphore requestlatchforthatsideu
freed by thefirstside.

When a semaphore flagis read, its value is spread into alj@qﬁabrts_

sothata flag thatis a one reads as a one in all data bits and aﬂag.cnn_
taining azeroreads asall zeros. Theread valueis latched into oneside’s
output register when that side's semaphore select (SEM) and output
enable (OF) signals goactive. This servesto dlsallowmesemaphorefrom
changing stateinthe middle of aread cyclédugioawiiie cyelefioi
otherside. Because ofthislatch, arepeatedzealofa semaphorelnatest
loop mustcause either signal (SEM or OE) to goinactive orthe outputwil
never change.

Asequence WRITE/READ mustbe used by the semaphorein order
to guarantee that no system level contention willioccur, A processor
requests accessto shared resourgesbyattemptingtowrite azero into a
semaphore location. Ifthe semaphioré s dlreadyin use, the semaphore
requestlatchwillcontainazero, yetlhesemaphoreﬂagW|ﬂappearasone
afactwhichthe processor will verify by the subsequentread (see Truth
Table lll). Asan example, assume a processor writes azerotothe left port
atafree semaphore focation. ©n d subséeuent réad, the progessor will

verifythatithas written suecessfullytothatlcationandwillassimegontiol |

overtheresourcein question. Meanwhile, if a processor ontheright side
attempts to write a zero to the same semaphore flag it will fail, as will be
verified by the factthata one will be read fromthat semaphore onthe right
side during subsequentread. Had a sequence of READ/WRITE been
usedinstead, system contention problems could have occurred duringthe
gap between the read and write cycles.

Itisimportantto note thatafailed semaphore request mustbe followed
by either repeated reads or by writing a one into the same location. The
reason forthisis easily understood by looking at the simple logic diagram
ofthe semaphore flagin Figure 4. Two semaphore requestlatches feed

Military, Industrial and Commercial Temperature Ranges

into a semaphore flag. Whichever latch is first to present a zero to the
semaphoreflagwillforceits side of the semaphoreflagLOW andthe other
side HIGH. This condition will continue until a oneis written to the same
semaphorerequestlatch. Shouldthe other side’s semaphore requestlatch
have been writtento a zero inthe meantime, the semaphore flag will flip
overtothe other side as soonas aoneis writtenintothefirstside’s request
latch. The secondside’s flag willnow stay LOW untilits semaphorerequest
latchiswrittentoa one. Fromthisitis easy tounderstandthat, ifa semaphore
|s requested andthe processor which requested it nolonger needs the

. res urce, the entire system can hang up until a one is written into that
uestlatch

as of semaphore timing is when both sides requesta
smgle t ting to write a zero into it at the same time. The
semaphore Toglc is specially designed to resolve this problem. If
imultaneousreguests are made, the logic guarantees thatonly one side
receives the token. If oneside is earlier than the other in making the
request, the first side to make the request will receive the token. If both
requestsarrive atthe sametime, the assignmentwill be arbitrarily made
.lobne portor the other.
One caution that should be noted when using semaphores is that

ites [ or :& muarpreted a software error can ea5|ly happen.

jtialization of the semaphoresis notautomatic and mustbe handled
viatl dmmallzatlon programat power-up. Since any semaphore request
ﬂagwhlgh cantains azero mustberesettoaone, allsemaphoresonboth

is sndegsyuld have aonewritteninto them atinitialization fromboth sides

10 assure that they will be free when needed.

/s ’.f‘_.s*‘
Usgg‘S'emaphores—Some Examples
plestapplication of semaphoresistheir applicationas
resource markersfortheiDT7025's Dual-Port RAM. Saythe 8K x 16 RAM

- was to be leIdedJ 16 blocks whichwere to be dedicated at

Cing €ither the leftor right port. Semaphore 0 could
be used to lndlcate the side which would control the lower section of
memory,andSemaphore 1 pould be defined astheindicator fortheupper
section of memory.

Totake aresource, inthis example the lower 4K of Dual-Port RAM,
the processor on the left port could write and then read a zero in to

Tt

- Semaphore . Ifthistask were succéssfully completed (a zerowasread

back rather than [a_one), the left processor would assume control
of the lower 4K. Meanwhile the right processor was attempting to gain
control of the resource after the left processer, itwould read back aone

ninresponsetothezerojthad attemptedto write intg Semaphore 0. Atthis

paint, the software couldchoose fotry and gd‘ln control ofthe second 4K
section bywriting, thien readingazerointo Semaphore 1. Ifit succeeded
ingaining control, it would lock outthe left side.

Once the left side was finished with its task, it would write a one to
Semaphore 0 and may then try to gain access to Semaphore 1. If
Semaphore 1was still occupied by theright side, the left side could undo
its semaphorerequestand perform other tasks untilitwas abletowrite, then
readazerointo Semaphore 1. Iftheright processor performs a similar task
with Semaphore 0, this protocol would allow the two processors to swap
4K blocks of Dual-Port RAM with each other.

The blocks do not have to be any particular size and can even be
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variable, depending upon the complexity of the software using the
semaphore flags. All eight semaphores could be usedto divide the Dual-
Port RAM or other shared resources into eight parts. Semaphores can
evenbeassigned differentmeanings ondifferent sidesratherthan being
given a common meaning as was shown in the example above.
Semaphores are a useful form of arbitration in systems like disk
interfaceswherethe CPUmustbelocked outofa sectionof memoryduring
atransfer andthe l/O device cannottolerate any wait states. With the use
of semaphores, oncethetwo devices has determinedwhich memoryarea
was"off-limits"tothe CPU, both the CPU and the /O devices could aceess
theirassigned portions of memory continuously without any waitstates.
Semaphores are alsousefulinapplications where nomemory "WAIT"
stateis available on one or both sides. Once asemaphore handshakehas

READ

o i e
e

e s

4 2% SEMAPHORE
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been performed, both processors can access their assigned RAM
segmentsatfull speed.

Another applicationisinthe area of complex data structures. In this
case, block arbitrationis veryimportant. For this application one processor
may beresponsible for building and updating a data structure. The other
processor thenreads andinterpretsthatdata structure. If theinterpreting
processorreads anincomplete data structure, amajor error conditionmay
exist. Therefore, some sort of arbitration must be used betweenthe two
differentprocessors. Thebuilding processor arbitrates for the block, locks

'»itarﬂt nis abletogoinandupdate the data structure. Whenthe update

the data structure block is released. This allows the

i ssortocomebackandreadthe complete data structure,
iianteeingaconsistentdatastructure.

IS o)
inte
thereby
B

- RPORT

__REQUEST FLIP FLOP
L i = Do
<— WRITE
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Ordering Information

IDT_XXXXX A 999 A A

Device Power Speed Package Process/
Type Temperature
Range

Blank  Commercial (0 C to +70 C)
0} Industrial (-40 C to +85 C)

Military (-55 C to +125 C)
El / mpliant to MIL-PRF-38535 QML

jin TQFP (PN100-1)

Commel ry

Commercial & Military :
G "‘QM Speed in nanoseconds
. Commereial, Ind | & Military

Military Only
tandard Power
 Power

o} %
|

0 ﬂmmmm—ai-ng_‘

&.

X 16) Dual-gon RAM

2683 drw 21
NOTE: ;
1. Industrial range is available on selected PLCC package —
For other speeds, packages and powers contact your'sa e, P
b
I
Y ——
e
e
N
N

e A NN TNY N

Convertedtonewformat

RN INYa Y

CORPORATE HEADQUARTERS | for SALES: for Tech Support:
@ lDT 2975 Stender Way 800-345-7015 or 408-727-6116 | 831-754-4613
+  Santa Clara, CA 95054 fax: 408-492-8674 DualPortHelp@idt.com
www.idt.com

The IDT logo is a registered trademark of Integrated Device Technology, Inc.

21



119

IDT7025S/L
High-Speed 8K x 16 Dual-Port Static RAM Military, Industrial and Commercial Temperature Ranges

Ordering Information

IDT_XXXXX A 999 A A
Device Power Speed Package Process/
Type Temperature
Range

Blank  Commercial (0 C to +70 C)

0} Industrial (-40 C to +85 C)
" Military (-55 C to +125 C)
- Compliant to MIL-PRF-38535 QML
in TQFP (PN100-1)
A (G84-3)

Speed in nanoseconds

2683 drw 21

NOTE:
1. Industrial range is available on selected PLCC packages
For other speeds, packages and powers contact your §a

1/13/99: Initiated dat:
Convertedto newformat ¢
Cosmeticandtypographical corrections e

Datasheet Docun@:ﬂi&iﬁ NEY ‘%J NEIN?
AR R AN I8 Y

CORPORATE HEADQUARTERS for SALES: for Tech Support:
a IDT 2975 Stender Way 800-345-7015 or 408-727-6116 | 831-754-4613
~  Santa Clara, CA 95054 fax: 408-492-8674 DualPortHelp@idt.com

www.idt.com
The IDT logo is a registered trademark of Integrated Device Technology, Inc.
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