L2eE D BN 89k1725 0081028 905 EMTIIS CMS209, CMS210, CMS212,

TEXAS INSTR (ASIC/MEMORY) CMS213, CMS214, CMS216
CMOS OTP PROM MEMORY CARDS

SMNS209AJUNE 1991-REVISED JANUARY 1983

N
80-PIN MEMORY CARD - -~ 57 . 7&
® Card Size (85 mm x 54 mm x 3.6 mm) (CONNECTOR VIEW) T % T
® Organization ... From 64K x 8 to 256K x 16 r
¢ Single 5-V' Power Supply (Read Mode) ne 1+ [oole ne
* Utllizes QFP (Quad Flat Package) CMOS NC 3 |00(4 NC
OTP PROMs (One Time Progammable A2 510016 CDY
Read-Only Memories) A7 7100(8 A15
. . A6 9 |O0O|10 Ate
S-Blt or 16'5" Dat' WIdth A5 1 D D 12 A17
* Low Power Dissipation A4 13 100114 NC
A3 15 |O0O}18 NC
¢ Operating Free-Alr Temperature Range A2 17 {oalis NC
0°C to 55°C A1 19 |ODO}J20 NC
¢ Standard 60-Pin Two-Piece Connector With A0 21 {OO)22 NC
Orientation Guide Allows Memory g? 2: g E" :; gg
Technology/Capacity Upgrade/Downgrade
) gy/Capacity Upg 4 9 D2 27 |O0O |28 D10
® All Inputs/Outputs and Clocks are Fully TTL GND 28 OO l30 GND
Compatible D3 31 |0 0|32 GND
* 3.Gtate Output - D4 33 |0 034 D1t
P Ds 35 [0 0O}36 D12
* Performance Ranges: Deé 37 {0 DO |38 D13
CMS2xx-200 200 ns Access Time (Max) D7 39 |O0O{40 D14
CMS2xx-250 250 ns Access Time (Max) CE 41 |0 O42 DI5
A10 43 |O DO 44 NC
description OENpp 45 [OO)46 NC
The CMS2xx series are T| standard Memory A1l 47 | DD j48 NC
" . : A9 48 |00 |50 NC
Cards designed to be used either as an internal a8 s1 lools2 ne
memory system or as an external add-on memory. a13 53 loolss ne
These cards are offered with densities of 512K to Al14 55 |0 D}58 NC
4 Megabit, one time electrically programmable NC 57 {D O|}s8 CD2
read-only memories organized from 65 536 x 8 Vge 59 |0 0680 Vo
bits to 262 144 x 16 bits in a standard card E
package. A card is comprised of from 1 to 8 ‘
TMS27PC512s in 44-lead plastic quad flat " oE
packages (QFP) and one decoder in a 16-pin PIN NOMENCLATY
small outline package (SOP) mounted on top of AO-A17 Address Inputt
the substrate together with three 0.1 uF Do-D15 Data Output}
decoupling capacitors. CE Card Enable )
- OE /Vpp Output Enable/Programming Voltage
The TMS27PC512 is described in the CD1,CD2 Card Detect
TMS27PC512 data sheet and is electrically tested GND Ground
and processed according to TI's MIL-STD-883B vee 5-V Power Supply
(as amended for commercial applications) flows NC No Connection
prior to assembly. 1 Address signal A17 (pin12) is not connected for CMS208/213 and
CMS210/214 cards. Address Signal A16 (pin 10) is not connected
for CMS209/213 cards.
% Data out signals D8—D15 are not connected for all memory cards
CMS213/214/216 organized by 8.

Copyright © 1983, Texas Instruments Incorporated
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CMS209, CMS210, CMS212, I 29L1725 0081029 a4l EETIIS

CMS213, CMS214, CMS216
CMOSO,TPPROM’MEMORYCAHDS TEXAS INSTR (ASIC/MEMORY) L2E D
SMNS208A—JUNE 1991-REVISED JANUARY 1993
PRODUCT LIST MEMORY CAPACITY (KB) ORGANIZATION ACCESS TIME (ns) CONNECTOR TYPE

CMS209 128 64K x 16 200/250 Two-piece 60-pin

CMS210 256 128K x 16 200/250 Two-piece 60-pin

CMS212 512 256K x 16 200/250 Two-piece 60-pin

CMS213 64 64K x 8 200/250 Two-piece 60-pin

CMS214 128 128K x 8 200/250 Two-piece 60-pin

CMS216 256 256K x 8 200/250 Two-piece 60-pin

operation

The CMS2xx series operates as an array of TMS27PC512s and one decoder connected as shown in the
functional block diagrams. The most significant address lines A16 and A17 are used to select one of the four
possible device pairs. There are seven modes of operation listed in the following table.

programming

The CMS2xx series can be programmed using the TI SNAP! Pulse programming algorithm; refer to the Tl
TMS27PC512 data sheet for details of its operation.

MODE
FUNCTION | ceap SaeVT | sTaNDBY |PROGRAMMING | VERIFY PROGRAMMING | sIGNATURE MODE
| CE VIL ViL Vi ViL ViL ViH ViL
OE /Vpp ViL VH X Vpp ViL Vpp VIL
Vee vVee Vee Vee Vee Vce Ve Vee
A9 xt X X X X X vyt VH
A0 X X X X X X ViL ViH
CODE
D0-D7 | DataOut HI-Z HI-Z Data In Data Out HI-Z MFG DEVICE
97 85
D8-D15 Data Out HI-Z HI-Z Data In Data Out HI-Z 97 85
1 X can be Vj_or Vj4.

tvy=12V=:o05V.
Refer to the appropriate TMS27PC512 data sheet for details of its operation.
This card has a device recognition mode.

s
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b2E D WM 89L1725 0081030 563 METIIS ~ CMS209, CMS210, CMS212,

CMS213, CMS214, CMS216
TEXAS INSTR (ASIC/MEMORY) CMOS OTP PROM MEMORY CARDS
SMNS209A-JUNE 1991-REVISED JANUARY 1983

absolute maximum ratings over operating free-air temperature (unless otherwise noted)$
Supply voltage range, Vo (seeNote 1) ...ovie i -05Vto7V
Supply voltage range, Vpp (seeNote 1) ... ...t -05Vto14V
Input voltage range (see Note 1): All inputs except A9 ...........ovvvviieiierininennt. -05Vto6.5V
L -0.5Vto13.5V
Output voltagerange (seeNote 1) ... ..ot -0.5VtoVge
Operating free-air temperature range ...........coiiiiiiiiiiiiiiiieiiiiiieiiatiannaans 0°C to 55°C
Storage tomPOratur@ FANGE ... ... ...ertertetenneoranraartetnnstesaeiioctsssoasaess s —40°C to 70°C
ConNactor INSErION CYCIE . ... ..ttt ittt ettt iieneerinninneenrannnaeanns 5000

§ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only, and
functional operation of the device at these or any other conditions beyond those indicated in the “recommended operating conditions” section
of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: Under absolute maximum ratings, voltage values are with respect to GND.

recommended operating conditions

MIN NOM MAX | UNIT

Read mode (see Note 2) 4.75 § 525 \'
Vece Supply voltage Fast programming algorithm 5.75 6 625 v

SNAP! Pulse programming algorithm 8.25 65 6.75 \
— Fast programming algorithm 12 125 13
OE/Vpp Supply voltage SNAP! Pulse programming algorithm 275 10 iazs| ¥
VIH High-level input voltage . 2 vVce \'Z
ViL Low-levet input voltage 0 0.8 \4
TA Operating free-air temperature 0 55 °C

NOTE 2: Ve must be applied before or at the same time as OE/Vpp and removed after or at the same time as BE/Vpp,
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CMS209, CMS210, CMS212,

M 89b1725 0081031 4TT METIIS

CMS213, CMS214, CMS216
CMOS OTP PROM MEMORY CARDS TEXAS INSTR (ASIC/MEMORY) b2E D
SMNS208A-JUNE 1991-REVISED JANUARY 1993
electrical characteristics over full range of recommended operating conditions
PARAMETER TEST CONDITIONS MIN MAX | UNIT
VOoH High-level output voltage loH = ~400 mA 2.4 \'
VoL Low-level output voltage loL=2.1mA 0.45 \2
iy Input current (leakage) V|=0t0565V =10 pA
10zZH High-level output current (leakage) All address inputs, CE or OE = Vi, Vo = Voo +10| pA
lozL  Low-level output current (leakage) CEorOE=V|4, Vg =0V -10]| pA
PARAMETER TEST CONDITIONS CMS209 CMS210 CMS212 UNIT
OE /Vpp supply current _
Ipp {during program puise) Vpp =13V 100 100 100 mA
| Ve supply current TTL-inputlevel | CE = V|4 Voc =55V 8 16 32 mA
CC1 (standby) CMOS-input level |CE =VGe VoG =55V 7 14 28 7y
Vec =58V, CE=V,
. teycle = minimum cycle time,
icc2 Voo supply current (active) ou)lltputs open, address not 100 100 100 mA
complemented
PARAMETER TEST CONDITIONS CMS213 CMS214 CMS216 UNIT
OE /Vpp supply current i
Ipp (during program pulse) Vpp =13V 50 50 50 mA
| Ve supply current TTL-input level CE=V|y Veg=55V 4 8 16 mA
CC1  (standvy) CMOS-inputlevel |CE =Voe VoG =55V 35 7 14 mA
Vee=55V,CE=V|,
teycle = minimum cycle
Icc2 Ve supply current (active) time, outputs 50 50 50 mA
open, address not
complemented
Tixas WP
EXAS
INSTRUMENTS
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G2E D EH 8
961725 0081032 33L METIIS CMS209, CMS210, CMS212,
CMS213, CMS214, CMS216
TEXAS INSTR (ASIC/MEMORY) CMOS OTP PROM MEMORY CARDS
SMNS209A~JUNE 1891-REVISED JANUARY 1993
switching characteristics over full ranges of recommended operating conditions (see Notes 3
and 4)
) TEST CONDITIONS CMS2x-200 | CMS2xx-250
PARAMETER (SEE NOTES 3 AND 4) wn max| wn max|
ta(A) Access time from address 200 250 ns
Y{CE) Access time from chip enable 200 250 ns
ten(QE/VPP) Output enable time from OE /Vpp CL =100 PF, 75 120 ns
A Output disable time from OE /Vpp or CE, 1 Series 74 TTL load, ° 0 0 0
\dis whichever occurs first? Inputt < 20 ns, ns
Input ¢ < 20 ns
Output data valid time after change of
tv(a) address, CE or OE /Vpp, whichever 0 [} ns
occurs firstt
1 Value calcutated from 0.5 V delta to measured output level. This parameter is only sampled and not 100% tested.
NOTES: 3. For all switching characteristics the input puise levels are 0.4 V to 2.4 V. Timing measurements are made at 2 V for logic high and
0.8 V for logic low.
4, Common test conditions apply for the tdig except during programming.
capacitance over recommended ranges of supply voltage and operating free-air temperature
f =1 MHz}
PARAMETER TEST CONDITIONS MAX UNIT
CMS213 10
CMS209 20
Ci Input capacitance cms214 fVI1= 3: 2 pF
| =1MHz
CMS210 Ta=25C 40
CMS216 40
CMS212 80
CMS213 25
CMS208 50
¢ Input capacitance, output CMs214 f\i' 1= 3:‘/ 50 F
I(OE /VPP) enable/programming voitage CMS210 - oz 100 P
Ta=25°C
CMS216 100
CMSs212 200
CMS213 15
CMsS209 15
. CMS214 Vo=0V 30
Co Output capacitance f=1MHz pF
CMS210 Ta = 25°C 30
CMS216 60
CMS212 60
¥ Capacitance measurements are made on sample basis only.
INSTRUMENTS
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CMS209, CMS210, CMS212,

B 39L51l725 0081033 272 METIIS

- CMS213, CMS214, CMS216 MEMORY) G2E D
CMOS OTP PROM MEMORY CARDS TEXAS INSTR (ASIC/
SMNS209A-JUNE 1991-REVISED JANUARY 1993
functional block diagram
CMS209/CMS213
21 23
A0 Do
Al :: ; :? D1
A2 15 Y 4 31 p2
A3 —= L 35~ D3
A4 —o ~ 35 D4
As —= L Ds
A8 37
AS — 55~ 08
A9 42 N (2 o
a0 83 N 28
A &7 N %54 D10
11 s —3& P11
2 \ o
Al 55 — s
Al —38 N 32 s
N
A16 —13 NC
__ A7 —=— NC
OE/Vpp
r 6
cD1
16 16
cpz —%8 1 »— AD-A15 A0-A1S
—  a OE/Vvpp OE/Vpp
CE E D0-D7 E D8-D15
M1 m2t
64K x 8 84K x 8
Vec Vss Vec Vss
X )| |
2 < €C1 =< C2 01MWF
vgg —29:3032 B

T Memory device M2 is used for CMS209 only.

3
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B 39kL1725 0081034 109 EMTIIS
. BRED CMS209, CMS210, CMS212,
TEXAS INSTR (ASIC/MEMORY) CMS213, CMS214, CMS216
CMOS OTP PROM MEMORY CARDS

S L 1 .

SMNS209A—~JUNE 1991-REVISED JANUARY 1983
functional block diagram
CMS210/CMS214
21 . 23
A0 —oo s 25 20
Al D1
17 d
A2 N 27
ho 15 N 3 b3
13 d a3
A4 L Da
A5 11 35 ps
9 d 37
A6 D6
A7 7 o 39
51 N V 22 D7
A8 D8
49 N 26
A9 D9
a3 ™ 28
A1l s J | —55— P11
A13 - 55 N /T D13
A14 —2 w5 D14
AtS N\ ,—=_ D15
__ ar—2 nc
OE /Vpp ;
[
cD1 118
16
cp2 —58 ] AO-A15 AO-A1S
Address Decod: OE /Vpp 8 OE/Vpp 8
E DO-D7 E DB-D15}—
10 Hert ”wo M t
— 1 M2
Ate ] ;: 171 — 64K x 8 64K x 8
1Y2 Vec Vss Vcc Vss
—{ 18
! 28 3
2vo
= 41 = 2v1
CE 1G 16 16
2v2 AO-A1S AO-A15
26 2Y3 OE/Vpp 8 OE/Vpp 8
Voc GND E Do-D7 E D8-D15
M3 Mat
64K x 8 64K x 8
Vee Vss Vec  Vss
59,60
vVee — ‘l‘ !
== €1 =< C5 0.1WF
vgg ~29:30.32 ce
1 Memory devices M2 and M4 are used for CMS210 only.
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CMS209, CMS210, CMS212,
CMS213, CMS214, CMS216
TEXAS INSTR (ASI
CMOS OTP PROM MEMORY CARDS C/MEMORY)
SMNS209A-JUNE 1991-REVISED JANUARY 1993
functional block diagram
CMS212/CMS216
21 23
A0
Al__19 g 25 g‘:
17 N 27
A2 D2
Az 15 ¢ 31 ps
13 ™ d 33
A4 D4
11 N ¢ 35
AS H [ DS
A6 37 e
Vv
ar —1 39 o7
51 ~ L
AS 24 pg
49 N 26
A 28 D°
A10 —= N L —%4— D10
All s N | —36— o1
A12 —2 35~ 012
A13 55 /—f‘a- D13
Al4 e N | —25— D14
A1S5 — ——=-D1s
OE /vpp — 25
8
CD1 —¢ 16 16
cD2 ~—] AO-A1S AO-A1S
Address Decoder OE/Vpp OE/Vpp 8
—HcTiae ] E DO-D7 E D8-D15—
10 1Y0 M1 M2t
Ate — ;: 11 64K x 8 64K x 8
12[ ] 1Y2 Vee Vss Vee Vss
Al7 1B
28 1v3 t 1 ] 1
2Y0 16 16
e e 2vy4 AD-A15S AD-A1S
2y2 OE/Vpp OE/Vpp 8
28 2vy3 E DO-D7 E DH”ST_N_"
Vee GND M3 Mat
64K x 8 64K x 8
Vec  Vss vee Vss
1 1
16 1 1 16 . [ I
— A0-A15 —| Ao-A15
OE/Vpp OE/Vpp 8
E Do-D7 E Ds—-DIsL\—qD
M5 met
64K x 8 64K x 8
Vcc  Vss Vcc Vss
1 1
o ] 1 16 | |
A0-A15 ] Ao-A15
OE/Vpp OE/Vpp 8
E DO-D7 E D8-D15
M7 Mgt
64K x 8 64K x 8
Vee Vss Vec Vss
Vo 5280 L T
26.30.32 == €1 == C9 O.1WF
Vgg —— —
T Memory devices M2, M4, M6 and M8 are used for CMS212 only.
INSTRUMENTS
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