TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS566A — JULY 1996 —~ REVISED JANUARY 1997

® Organization... 262144 x 16 DZ PACKAGE DGE PACKAGE
® 5-V Supply (+10% Tolerance) (TOP VIEW) (TOP VIEW)
® Performance Ranges: Veo 1 Vss Vee g1 Vss
ACCESS ACCESS ACCESS READ OR DQO g2 DQ15 DQo g2 DQ15
TIME TIME TIME WRITE DQ1 g3 DQ14 DQ1 (g3 DQ14
tRAC  lcac taa CYCLE DQ2q 4 DQ13 DQ2q 4 DQ13
45169/P-50 ;‘:JAX gAX 2Wg\)( gl;N DQ3(gs DQ12 DQ3 Q5 DQ12
! - ns ns ns ns V 6 V 6 \Y;
'45169/P60  60ns  15ns  30ns  110ns &S 17 oSS, vt Do
45169/P-70 70 ns 20ns 35ns 130 ns DQs 4 8 DQ10 pasds DQ10
¢ Extended Data Out (EDO) Operation DQ6 49 DQY DQs 4o DQ9
CAS-Before-RAS (CBR) Refresh DQ7 1 DQs DQ7 41 DQ8
® Long Refresh Period NC 1 NC
- 512-Cycle Refresh in 8 ms (Max) N% i b%':% NG | NG
— 64 ms Max for Low-Power Version With = | == TALE
If Refresh (TMS45169P RAST OF NC 1 A3
Self Refresh (TMS45169P) NG | AB Wi UCAS
@ 3-State Unlatched Output AD [ A7 RAS 1 OE
® Low Power Dissipation A1 AB NC { A8
A2 A5 A0 A7
® Fabricated Using Enhanced Performance A3 (] A4 Al g A6
Implanted CMOS (EPIC™) Technology by Vee | Vss A2 4 A5
Texas Instruments (TI™) A3 [ Ad
® All inputs, Outputs, and Clocks Are TTL Vee d Vss
Compatible
® High-Reliability, 40-Lead, 400-Mil-Wide
Plastic Surface-Mount Small Outline J-Lead PIN NOMENCLATURE
{S0OJ) Package and 40/44-Lead Thin
AO-A8 Address Inputs
Small-Outline Package (TSOP) DQO-DQ15  Data In/Data Out
® Operating Free-Air Temperature Range LCAS Lower Column-Address Strobe
0°C to 70°C UCAS Upper Column-Address Strobe
® Low Power With Self-Refresh Version NC No Internal Connection
OE Qutput Enable
® Upper- and Lower-Byte Control During RAS Row-Address Strobe
Read and Write Operations W Write Enable
Vee 5-V Supply
Vss Ground

description

The TMS45169 series are high-speed, 4194 304-bit dynamic random-access memories (DRAMSs) organized
as 262 144 words of 16 bits each. The TMS45169P series are high-speed, low-power, self-refresh 4 194 304-bit
DRAMs organized as 262 144 words of 16 bits each. They employ state-of-the-art EPIC™ technology for high
performance, reliability, and iow power at low cost.

These devices feature maximum RAS access times of 50 ns, 60 ns, and 70 ns. Maximum power dissipation
is as low as 880 mW operating and 11 mW standby on 80-ns devices. All inputs and outputs, including clocks,

are compatible with Series 74 TTL. All addresses and data-in lines are latched on chip to simplify system design.
Data out is unlatched to allow greater system flexibility.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

EPIC and Tl are trademarks of Texas Instruments Incorporated.

m&;ﬂcmu DATA Information is wm":m s :'1 ?um date. Copyright © 1997, Texas Instruments Incorporated

conform to specifications forms of Texas Instruments
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A — JULY 1996 — REVISED JANUARY 1997
description (continued)

The TMS45169 and TMS45169P each are offered in a 40-lead plastic surface-mount SOJ package (DZ suffix)
and a 40/44-lead plastic surface-mount TSOP (DGE suffix). These packages are characterized for operation
from 0°C to 70°C.

operation

dual CAS

Two CAS pins (LCAS and UCAS) are provided to give independent control of the 16 data /O pins
(DQO-DQ15) with LCAS corresponding to DQ0O-DQ7 and UCAS corresponding to DQ8—DQ15. For read or
write cycles, the column address is latched on the first xCAS falling edge. Each xCAS going low enables its
corresponding DQx pins with data associated with the column address latched on the first falling XCAS edge.
All address setup and hold parameters are referenced to the first falling xCAS edge.The delay time from XCAS
low to valid data out (see parameter tcac) is measured from each individual xCAS to its corresponding DQx
pins.

In order to latch in a new column address, both xCAS pins must be brought high. The column precharge time
(see parameter tcp) is measured from the last xCAS rising edge to the first falling xCAS edge of the new cycle.
Keeping a column address valid while toggling xCAS requires a minimum setup time, tcLcH- During toL cH. at
least one xCAS must be brought low before the other xCAS is taken high.

For early-write_cycles, the data is latched on the first falling edge of XCAS. Only the DQs that have the
corresponding xCAS low are written into. Each xCAS must meet tcag minimum in order to ensure writing into
the storage cell. In order to latch a new address and new data, both xCAS pins must go high and meet top.

extended data out

Extended data out allows for data output rates of up to 40 MHz for 60-ns devices. By keeping the same row
address while selecting random column addresses, the time for row-address setup and hold and address
multiplex is eliminated. The maximum number of columns that can be accessed is determined by tragp, the
maximum RAS low time.

Extended data out does not place the DQs into the high-impedance state with the rising edge of xCAS. The
output remains valid for the system to latch the data. After xCAS goes high, the DRAM decodes the next
address. OE and W can be used to control the output impedance. Descriptions of OE and W further explain EDO
operation benefit.

address (A0-A8)

Eighteen address bits are required to decode each of the 262 144 storage-cell locations. Nine row-address bits
are set up on A0 through A8 and latched onto the chip by RAS. Then, nine column-address bits are set up on
A0 through A8 and latched onto the chip by the first xCAS. All addresses must be stable on or before the falling
edge of RAS and xCAS. RAS is similar to a chip enable in that it activates the sense amplifiers as well as the
row decoder. xCAS is used as a chip select, activating its corresponding output buffer and latching the address
bits into the column-address buffers.

write enable (W)

The read or write mode is selected through W. A logic high on W selects the read mode and a logic low selects
the write mode. W can be driven from the standard TTL circuits without a pullup resistor. The data input lines
are disabled when the read mode is selected. When W goes low prior to XCAS (early write), data out remains
in the high-impedance state for the entire cycle, permitting a write operation with OF grounded. If W goes low
in an extended-data-out read cycle, the DQs are disabled so long as XCAS is high (see Figure 9).

M 8961725 00&L734 031 WA

{'.’ TEXAS
INSTRUMENTS

2 POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443



TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES
SMHS565A — JULY 1996 - REVISED JANUARY 1997
data in (DQ0-DQ15)

Data is written during a write or read-modify-write cycle. Depending on the mode of operation, the falling edge
of xCAS or W strobes data into the on-chip data latch. In an early-write cycle, W is brought low prior to xCAS
and the data is strobed in by the first occurring xCAS with setup and hold times referenced to data in. In a
delayed-write or read-modify-write cycle, xCAS is already low and the data is strobed in by W with setup and
hold times referenced to data in. In a delayed-write or read-modify-write cycle, OE must be high to bring the
output buffers to the high-impedance state prior to impressing data on the I/O lines. The DQs drive valid data
after all access times are met and remain valid except in the case described in the W and OE sections.

data out (DQ0-DQ15)

The 3-state output buffer provides direct TTL compatibility (no pullup resistor required) with a fanout of two
Series 74 TTL loads. Data out is the same polarity as data in. The output is in the high-impedance (floating)
state until xCAS and OE are brought low. In a read cycle, the output becomes valid after the access-time interval
tcac (which begins with the negative transition of xCAS) as long as trac and taa are satisfied. The DQs drive
valid data after all access times are met and remain valid except in the case described in the W and OE sections.

output enable (OE)

OE controls the impedance of the output buffers. While xCAS and RAS are low and W is high, OE can be brought
low or high and the DQs transition between valid data and high impedance (see Figure 8). There are two
methods for placing the DQs into the high-impedance state and keeping them that way during xCAS high time.
The first method is to transition OE high before XCAS transitions high and keep OE high for toHo past the XCAS
transition. This disables the DQs and they remain disabled, regardiess of OE, until xCAS falls again. The second
method is to have OE low as xCAS transitions high. Then OE can pulse high for a minimum of togp anytime
during xCAS high time; therefore, disabling the DQs regardless of further transitions on OE until xCAS falis
again.

RAS-only refresh

A refresh operation must be performed at least once every 8 ms (64 ms for TMS45169P) to retain data. This
can be achieved by strobing each of the 512 rows (A0—A8). A normal read or write cycle refreshes all bits in
each row that is selected. A RAS-only operation can be used by holding all xCAS at the high (inactive) level,

conserving power as the output buffers remain in the high-impedance state. Externally generated addresses
must be used for a RAS-only refresh.

hidden refresh

Hidden refresh can be performed while maintaining valid data at the output pin. This is accomplished by holding
xCAS at V_after a read operation and cycling RAS after a specified precharge period, similar to a RAS-only
refresh cycle. The external address is ignored and the refresh address is generated internally.

xCAS-before-RAS refresh

xCAS-before-RAS refresh is utilized by bringing at least one xCAS low earlier than RAS (see parameter tcgg)
and holding it low after RAS falls (see parameter tcyRr). For successive xCAS-before-RAS refresh cycles, xCAS

can remain low while cycling RAS. The external address is ignored and the refresh address is generated
internally.

A low-power battery-backup refresh mode that requires less than 500-pA refresh current is available on the
TMS45169P. Data integrity is maintained using xCAS-before-RAS refresh with a period of 125 us holding RAS

low for less than 1 pus. To minimize current consumption, all input levels must be at CMOS levels
ML <02V, Vg2 Ve -0.2V).

Bl 8961725 0086735 T78 B ——————
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A — JULY 1996 — REVISED JANUARY 1997
self refresh (TMS45169P)

The self-refresh mode is entered by dropping xCAS low prior to RAS going low. Then xCAS and RAS are both
held low for a minimum of 100 ps. The chip is refreshed internally by an on-board oscillator. No external address
is required since the CBR counter is used to keep track of the address. To exit the self-refresh mode, both RAS
and xCAS are brought high to satisfy toqs. Upon exiting the self-refresh mode, a burst refresh (refresh a full set
of row addresses) must be executed before continuing with normal operation. This ensures that the DRAM is
refreshed fully.

power up

To achieve proper device operation, an initial pause of 200 us followed by a minimum of eight RAS cycles is
required after power up to the full Vo level.These eight initialization cycles must include at least one refresh
(RAS-only or xCAS-before-RAS) cycle.

B 3961725 0086736 904 N
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logic symbolt

TMS45169, TMS45169P

262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A - JULY 1996 — REVISED JANUARY 1997
e e e e

RAM 256K x 16

Ao 18 2009/21D0 )
a7
ap 18
Nz o
A4 S A0
A5 :: 262 143
A6
a7 28
Ag 28 20D17/21D8 |
> C20[ROW]
i G23/[REFRESH ROW]
RAS 24[PWR DWN]
> C21
G24
eAs 2 -
23C22
4 a1
> C21
G34
UCcAs 28 &
S 23032
4 3
Z31
"] 24,25EN27
w13 23210 | 34,25EN37
o ¥ rlazs
2 |
DQo _: A,22D A, 226
V 26,27
pa1 3|
paz 4
pa3 3
pas I |
pas 8
pas 2
pa7 ;:’—
bas _: A,320 A, 236
v 36,37
pae 32 |
pato 3
payy 34
pai2 36
pa1s I
pais 38
pais 32

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12,
The pin numbers shown are for the DZ package.
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A — JULY 1996 — REVISED JANUARY 1997

functional block diagram

A0
A1

AB

RAS UCAS LCAS W OE

+++++

Timing and Control |

}
Golumn Decode
*| column- Sense Amplifiers
/ b\
*| Address 128K Array | | 128K Array
o] Buffers R T
. 128K Array | o | 128K Array 16
[ w . 4 In
. 5 . 1610 Reg.
[ ] ® 1 s
16 < ° S 16 Bufters | , [Datar
Row- c Out
*| Address 9 Reg.
7| Bufters e DQ0-DQ15
128K Array 128K Array

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG « vt virtt ittt ittt it et iai e e -1Vto7V
Voltage range onany pin (See NOte 1) .. .eii ittt it it ienneaenas -1Vto7V
Short-Circuit QUIPUL CUITeNt . ... i i i i i i i i i it et i ittt enanaans 50 mA
POWEr diSSIPatiON ... i i e it aaaa e 1w
Operating free-air temperature range, TA .. .ovvvvtriitirnnnr e erneerannereenneeenn 0°C to 70°C
Storage temperature range, Tstg -« vvvvrevenn et - 55°C to 150°C

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

NOTE 1: Ali voltage values are with respect to Vgg.

recommended operating conditions

MIN NOM MAX| UNIT
Vce  Supply voltage 4.5 5 8.5 \
Vss  Supply voltage 0 \'
ViH High-level input voltage 24 6.5 \
ViL Low-level input voltage (see Note 2) -1 0.8 \
TaA Operating free-air temperature 0 70 °C
NOTE 2: The algebraic convention, where the more negative (less positive) limit is designated as minimum, is used for logic voltage levels only.
B 3961725 0086738 787 M pee———
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electrical characteristics over recommended ran

temperature (unless otherwise noted)

TMS45169, TMS45169P

262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A — JULY 1996 — REVISED JANUARY 1997
%

ges of supply voltage and operating free-air

'45169-50 '45169-60 '45169-70
PARAMETER TEST CONDITIONS '45169P-50 | '45160P-60 | °'45169P-70 | yyjT
MIN MAX MIN MAX MIN MAX
Vor Li;?tr;;:vel output IoH = — 5 mA 2.0 2.4 24 v
Low-level output
VOL  yop age loL = 4.2 mA 0.8 0.4 04 Vv
Input current Veg =55V, Vi=0Vto6.5V,
I (leakage) All others = 0 V to Voo +10 10 £10 RA
Output current Vec =55V, Vo=0VtoVce,
lo (leakage) CAS high £10 £10 10 A
locq T Doad orwrilecydle |y s a55Y,  Minimum oycle 190 180 160| mA
ViH =24V (TTL),
After one memory cycle, 2 2 2] mA
Standb RAS and xCAS high
| tan current
ce2 y Vi =V - 02V (CMOS), [ 45169 1 1 1| ma
After one memory cycle,
RAS and xCAS high '45169P 350 350 350 HA
Veg =55V, Minimum cycle,
Average refresh == SEE
lcca$  current (RAS-only (RAS-only), RAS oydling, 190 180 160| mA
refresh or CBR) xCAS high (CBR only),
RAS low after xCAS low
Average EDO page Vee=55Y, tHpc = MIN,
ccat current RAS low, xCAS cycling 160 160 1401 mA
Battery-backup
operating current LRC '_152 F\l/s'< y t;(q,gsss\; 1S,
lccs!  (equivalent refresh CC— 1.V = VIH =5 SE -V 500 500 500 | pA
time is 64 ms); ovsvy <02V, Wand =V|H4,
CBR only ' Address and data stable
xCAS <0.2V, RAS <0.2V,
IccetY  Self-refresh current 1RAS and tCas > 1000 ms 400 400 400) pA

T Measured with outputs opan

¥ Measured with a maximum of one address change while xCAS = V|4
§ Measured with a maximum of one address change while RAS = V|_

T For TMS45169P only

capacitance over recom
f = 1 MHz# (see Note 3)

mended ranges of supply voltage and operating free-air temperature,

PARAMETER MIN  MAX| UNIT
Ci(a) Input capacitance, AO-A8 5 pF
Ci(OE) Input capacitance, OF 7| pF
Ci(RC) Input capacitance, xCAS and RAS 7 pF
Citw) Input capacitance, W 7] pF
Co Output capacitance 7 pF

# Capacitance measurements are made on a sample basis only.
NOTE 3: Vg =5V 0.5V, and the bias on pins under test is 0 V.
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A — JULY 1996 — REVISED JANUARY 1997

switching characteristics over recommended ranges of supply voltage and operating free-air

temperature
'45169-50 '45169-60 '45169-70
PARAMETER '45169P-50 '45169P-60 '45168P-70 UNIT
MIN MAX MIN MAX MIN MAX
tcac  Access time from xCAS low 13 15 20{ ns
taA Access time from column address 25 30 35 ns
tRAC  Access time from RAS low (see Note 5) 50 60 70] ns
toEa Access time from OFE low 13 15 20 ns
tcpA  Access time from column precharge 28 36 40 ns
tcrz Delay time, XCAS low to output in low impedance 0 0 0 ns
togz  Output disable time after OF high (see Note 4) 3 13 3 15 3 20| ns
fREE Output disable time after RAS high 3 13 3 15 3 20 ns
tcez  Output disable time after xCAS high 3 13 3 15 3 20| ns
twez Output disable time after W low 3 13 3 15 3 20 ns

NOTES: 4. Maximum trez, tcEZ, tWEZ, and toEz are specified when the outputs are no longer driven.
5. 50 ns spacifications are measured with C_ = 50 pF, Vo = 0.8 V, and Vo =2.0V

EDO timing requirements over recommended ranges of supply voltage and operating free-air

temperature
'45169-50 | '45169-60 | '45169-70
'45168P-50 '45169P-60 '451689P-70 UNIT
MIN MAX | MIN MAX MIN MAX
tHpc Cycle time, EDO page-mode read or write 20 25 30 ns
tcsH  Hold time, xCAS from RAS 40 50 55 ns
tcHo Hold time, OF after xCAS 8 10 10 ns
tpoH Hold time, output from xCAS 3 3 3 ns
tcas  Pulse duration, xCAS 8 10000 10 10000 12 10000| ns
twpe Pulse duration, W (output disable only) 5 5 5 ns
tocH  Setup time, OE before XCAS 8 10 10 ns
tcp  Precharge time, XxCAS 8 5 5 ns
toep Precharge time, OE 5 5 5 ns

—— I 089b1725 0086740 335 R
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS566A — JULY 1996 ~ REVISED JANUARY 1997

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (see Note 6)

'45169-50 '45169-60 '45169-70
'45169P-50 '45169P- 60 '45169P-70 UNIT
MIN MAX| MIN MAX| MIN MAX
tRC Cycle time, random read or write (see Note 7) 84 110 130 ns
twe Cycle time, write 84 110 130 ns
trwe  Cycle time, read-write/read-modify-write 12k 150 180 ns
tprwc Cycle time, EDO page-mode read-write 57 80 85 ns
tRASP  Pulse duration, RAS low, page mode (see Note 8) 50 100 000 60 100000 70 100000 ns
tRAS Pulse duration, RAS low, nonpage mode (see Note 8) 50 10000 60 10000 70 10000 ns
tcas  Pulse duration, xCAS low (see Note 9) 8 10000 10 10000 15 10000| ns
tRP Pulse duration, RAS high (precharge) 30 40 50 ns
twp Pulse duration, write 8 10 10 ns
tasc  Setup time, column address before xCAS low 0 0 0 ns
tASR Setup time, row address before RAS low 0 0 ns
tps Setup time, data before W low (see Note 10) 0 0 0 ns
tRcs  Setup time, read before xCAS low 0 0 0 ns
towL  Setup time, W low before xCAS high 8 10 15 ns
tRwL  Setup time, W low before RAS high 8 10 15 ns
twes  Setup time, W low before XCAS low (see Note 11) 0 0 0 ns
twsR  Setup time, W high (CBR refresh only) 10 10 10 ns
twHR  Hold time, W high (CBR refresh only) 10 10 10 ns

NOTES: 6. Timing measurements are referenced to Vi MAX and V|4 MIN.
7. 50 ns specifications assume tT = 2 ns; 60 and 70 ns assume tT =5 ns
8. In a read-modify-write cycle, trwp and try must be observed.
9. In aread-modify-write cycle, tcwp and tow( must be observed.
10. Referenced to the later of xCAS or W in write operations
11. Early-write operation only

“’? TeExAS
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS5665A ~ JULY 1996 — REVISED JANUARY 1997

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (continued) (see Note 6)

'45169-50 '45169-60 '45169-70
'45160P-50 | '45160P-60 | '45169P-70 | ypiT
MIN MAX| MIN MAX MIN MAX
tcaH  Hold time, column address after xCAS low (see Note 10) 8 10 15 ns
tpH Hold time, data atter xCAS low (see Note 10) 8 10 15 ns
tRAH  Hold time, row address after RAS low 8 10 10 ns
trgH  Hold time, read after xCAS high (see Note 13) 0 0 0 ns
tRRH  Hold time, read after RAS high (see Note 13) 0 0 0 ns
twcH  Hold time, write after xCAS low (see Note 13) 8 10 15 ns
tcLcH Hold time, XCAS low to xCAS high 5 5 5 ns
RH Hold time, RAS referenced to OE 8 10 10 ns
tcHs  Hold time, xCAS low after RAS high (for self refresh) -50 -50 -50 ns
toeH Hold time, OE command 10 15 20 ns
taAwD  Delay time, column address to W low (see Note 14) 45 55 65 ns
tcHr  Delay time, RAS low to XCAS high (see Note 12) 8 15 15 ns
tcrp  Delay time, xCAS high to RAS low 0 0 0 ns
tcSR _ Delay time, XCAS low to RAS low (see Note 12) 5 5 5 ns
tCWD _ Delay time, XCAS low to W low (see Note 14) 30 40 50 ns
toep  Delay time, valid data in after OE high 13 15 20 ns
m Delay time, RAS low to column address (see Note 15) 13 25 15 30 15 35 ns
tRaL  Delay time, column address to RAS high 25 30 35 ns
tcAL  Delay time, column address to xCAS high 25 20 25 ns
tRcD  Delay time, RAS low to XCAS low (see Note 15) 18 35| 20 45| 20 50| ns
trpc  Delay time, RAS high to XCAS low 0 0 0 ns
tRgH _ Delay time, xCAS low to RAS high 8 10 15 ns
trRwp  Delay time, RAS low to W low (see Note 14) 67 85 100 ns
tcpw  Delay time, W low after xCAS precharge (read-write only) 45 54 64 min
tcpr  Pulse duration, XCAS precharge before self refresh 0 0 0 ns
tRps  Pulse duration, RAS precharge after self refresh 84 110 130 ns
tRASS Pulse duration, seif refresh entry from RAS low 100 100 100 ps
o '45169 8 8 8
tREr  Refresh time interval ms
'45169P 64 64 64
tr Transition time 2 50 2 50 2 50 ns

NOTES: 6. Timing measurements are referenced to V| MAX and V|4 MIN.
10. Referenced to the later of xCAS or W in write operations
12. CBR refresh only
13. Either tRRH or troH must be satisfied for a read cycle.
14. Read-modify-write operation only
15. Maximum value specified only to assure access time
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS566A - JULY 1996 - REVISED JANUARY 1997

PARAMETER MEASUREMENT INFORMATION

131V Vec=5V
RL=2180 R1=8280
Output Under Test Output Under Test
R2=205Q
Cp = 100 pF
i =p1°2 p: (see Note A
gsne:N&: B) and Note B)
(a) LOAD CIRCUIT (b) ALTERNATE LOAD CIRCUIT

NOTES: A. CL includes probe and fixture capacitance.
B. 50 ns specifications are measured with C|_ = 50 pF

Figure 1. Load Circults for Timing Parameters
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A — JULY 1996 — REVISED JANUARY 1997

PARAMETER MEASUREMENT INFORMATION

4 tac

I
I
T e » | el
UCAS | | N\ toas | | | N\
| | k- toLcH | | !
) I I | ! I (see Note A) Ib % f tcp i »
] T et }
LCAS | I I I | r itcnp »
: ¢ : {tcsH || | :
| | | & 1RSH i ¥ |
| r—fHAD—D[ || { | I
Rl N
| ASC —1W | | I
tash —» ML | T ‘cAL 1RAL | ol

’V’V‘V’V‘V‘V‘V \/\/ VV \/\/\/ V’V \/ V’V’V’
QRN Dortt Care (X XKKXXX)

} *
w Don't Care | | : |
w | r—tCAc—-ﬂl

NN N/N/NINNY/
{> Don't Care )
PA/NNN/N/NINN AVAY

| tRCS ——» tWPE
} oLz —e—¥ |
DQ0-DQ15 } Valid Data Out P4
: SeeNote B | : _’: ;‘_ ‘WEZ
e tRAC » | |
j— toea —» -+—>— toez
I tROH )
o \, /
NOTES: A. To hoid the address latched by the first xCAS going low, the parameter tc| cH must be met.
B. Output can go from the high-impedance state to an invalid-data state prior to the specified access time.
C. tcAC is measured from xCAS to its corresponding DQx.
D. xCAS order is arbitrary.

Figure 2. Read-Cycle Timing
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A — JULY 1996 — REVISED JANUARY 1997

PARAMETER MEASUREMENT INFORMATION

) we ‘
RAS l\I‘ tRAS —>| : II
tr «— |
_.{ - tRCD D: | I‘_tnp_.i
UCAS : I Il\ﬂ—tCAs—DI/ I I Il\
|| | | ! | |
|| [ l
I i—»— tcLcH | !
! |1 | ! : (see Note A) ¢ : tcp [ P
LCAS i I | i i | I !
— t by | I |
l I‘-I'-‘ ASR : o .} ¢ T IcRP »
| H tRAH | r 'RSH | "
|| | tasc ¥ I |
I e i L > |
¢

|
| |
| : —» & tcaH : |
| | » |
{—tRaD —¥ ' fowL |
|h tRWL P
| | |
I Ih twp b
ps I | r—-———ii— DH (seeNoteB)
|
o00-bars ——— LXK~ varapaain RN
| |
' |
:1— 10ED —¥ e toEH » i i
— RO LA XXX
oE (XXX QLR

NOTES: A. To hold the address latched by the first xCAS going low, the parameter tc| o4 must be met.
B. Later of xCAS or W in write operations
C. xCAS order is arbitrary.

Figure 3. Write-Cycle Timing

{’? TEXAS
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A — JULY 1996 — REVISED JANUARY 1997

PARAMETER MEASUREMENT INFORMATION

x e ”
RAS N taas ) I :
tr—o N |
_'{ —— trcp —H " | "_‘RP":
tcsH
—— ! r tcas —¥ ol ﬂ
UGAS | I Nl 4 : I : A\
| | |
|| | - tasH ———» |
| | | toLon —le» e |
| | (see Note A) : || I |
_ T . | J |
LCAS | i
| e—trap— || N/ ' p
tasp —¢— | |1 | T © g
} i trAH } : I | :
| | |
| | tasc —¢H l
| | 7 ‘cAL — 'I |
| M el
a0 XK (_ Raares _ EXEIRXRXRIKK bot Care XRdXR0REXRS
| i
: j¢—> tcaH | |
twes —I‘—q } ' |
— V.V’V’V V N\ ’ vV V V "V’V\ l tw cH "'."V’V.V" A v.v.v.v.v".v‘v’v’v’v‘v
W XXX Don'tCare XX\ || Aofofofofofofofoéoffofofofofofofofof
| |
T tewL I » I
l‘ T ; tRwL P
1 twp b oee
0G0-Dats XX Don'tCare XKKR  Valld Data In QRRRRBLEKEILKX. Don't Gare K2XXXXLLAXXK
: —— toH
|
l— tps M
o R Dt Care (BRI

NOTES: A. To hold the address latched by the first xCAS going low, the parameter tc| cH must be met.
B. xCAS order is arbitrary.

Figure 4. Early-Wrlte-Cycle Timing
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A ~ JULY 1996 ~ REVISED JANUARY 1997
PARAMETER MEASUREMENT INFORMATION

}t tRwe b{
RAS |\I‘ tRAS ﬂ/! I\
: | | N—tRP—‘I
| e tRcD b I |
T I tcas ! N
UCAS tT—Jl r— | I‘— —'I | : %
I | | e tr g
| {1 - tcsH : ‘Hl ¢ {‘CRP ag
I | | :1 | 1RSH — tcp_':
! 1 | | r—ﬂ— toLCH { [ |
[CAS | le— } |
| | |
I
|

V’V‘V’V’V \/\/\/\/ VV vV N\ \/ V"’V"’V’V
OXXXKRK Dot are” FRXXKS

' |
W R omicae XS NG oo s 208K
- d
|
| —toLz - ||
l I B\ / VNVVVVVVVVVV VANV \/ VW \/\/
pas-pats ————===2 (K. vt o XRRRRS ooty RIS
: I‘—i— tAA —ﬂl : : - :gﬁu
| 1cac | |
l% tRAC » | My ios { I
I —>- toez |
¢—— toea —M ' l |
— | T ! AVAVAV v,
OE Don't Care | /r | | QS%S Don't Care 8882
DAAANA —>—toep |
See Note B | |

\/ AN N NN NNV VNV VYV V
DQO-DQ7 QO vaiid out Y50 m XXX Don't Care KX
’A’ . ’AA‘AAAAAAAAAA’AA

NOTES: A. To hold the address latched by the first xCAS going low, the parameter tCcLCH must be met.

Output can go from the high-impedance state to an invalid-data state prior to the specified access time.
xCAS order is arbitrary.

Later of xCAS or W in write operations

Figure 5. Read-Modify-Write-Cycle Timing
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS5665A ~ JULY 1996 = REVISED JANUARY 1997

PARAMETER MEASUREMENT INFORMATION

RAS ’\ 'I tRASP
[ ]

;I

!
I I‘"“CD"= e tcRP +—1—|
S T 1 T i
UCAS _,: }G—t'r \ / e PG 'I I |
| |
I le—— taay —— o | ¢ tRSH 1 »
T ey | | ]
LCAS — - tasn |\I1—10As—b|/II \ /| I I
I I | | |
| tRaH b | | I e 1AL —¥ | ||
: I—’: | tAsc | e tRAL |
I | I

(RITITIIIN IR XIIILIKLILL
QERRELLL) QK

oo e e e e et e e e

A0-A8 KOS

| [ [ I |
w L I : L |
W || | le— tcac — | [ | %°""
| | Note A) | | ! are
ey oo | [T
M——tacs —¥ | I I |
S ez — 1| A etz
j&————1RAC (s00 Note B)I ] ] I
DQ8-DQA15 Data #1 }—
| T o |1—:
t Lyl REZ
> (s0e Noto B) l I I‘_ toEz _’II
DQO-DQ7 @( Data #1 X Data #2 }——

NOTES: tcAC is measured from xCAS to its corresponding DQx.

Access time is tcpa- or taa-dependent.

A write cycle or read-modify-write cycle can be mixed with the read cycles as long as the write and read-modify-write timing
specifications are not violated.

XCAS order is arbitrary.

Output can go from the high-impedance state to an invalid-data state prior to the specified access time.
Figure 6. EDO Read-Cycle Timing
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A — JULY 1996 - REVISED JANUARY 1997

PARAMETER MEASUREMENT INFORMATION

RAS :\]‘ 1RASP
!
} | * tRSH >
|
UCAS I I |
I
Ly
|
|

RP 1¢&—¥

|
|
|
|
|
tcap

1

— tcLcH —¥
lh— tRCD —»  (see Note A) |h

-
b
(¢
——¥

tcsH

I I
LCAS l L thsh : M—tcAs —Hm

K3

5

>

v ____4__

0"""""""‘ 4 \/ V"’V’V‘V’V’V
QRLLERLRK, Dot Care SN

¢  towL » } |
I WP _”I r towL » ll
H—ﬁ— twcH
tps ¢l
- Nogsa) - | e tRWL »

valid In ‘ofoo’ m RIXRK 20?00?020?!2

T
{&— tpH —»— (see Note B)

|
|
DQO-DQ7 m( Valid In Don't Care Valid In Don’t Care

w gj’i‘ﬁl&?ﬁ’:i& L AL Dom't Care X\| LKL, Don't Care XXXXXXX)
|
|

A. To hold the address latched by the first xCAS going low, the parameter tc| cH must be met.
B. Referenced to xCAS or W, whichever occurs last

C. xCAS order is arbitrary.
D

. A read cycle or read-modify-write cycle can be mixed with the write cycles as long as the read and read-modify-write timing
specifications are not violated.

Figure 7. EDO Write-Cycle Timing
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A ~ JULY 1996 — REVISED JANUARY 1997

PARAMETER MEASUREMENT INFORMATION

RP
:1 tRASP ;H r_
RAS i\' : I |
| I
| |¢— tReD —¥ '
P | r——:—ﬂ— tCRP
el I S ]
| e tcsH » || | | I
| le— tcas —»! L 'cp | : I
e Y |
oA | N AL — |
|| fhso—e T AL | |

XK XURRLLLS

A0-AB8

1RAD —— | | 150y —¢—p| | I | tRRHM |
Tl e
&R T B
w W ¢ : | traC —I—J—H : | | { :
{¢—— trcs — |h_t°Af gl le— tcac —Ip | |
toLz ———— ¥ | |#——1tcHo —ILI—ﬂl l—bt— tcez
DQ8 - DQ15 ; Data#t M I ; : l
: | tcpa :bl : | - tREZ )
| e tAA ) |
DQO-DQ7 } @{ Data #1 X Data #2
' | ' ! |
¢ l0EA I > r—-r_"l— toEz
l toep 1¢—»| I [ toep

Figure 8. EDO Read-Cycle With OE Control
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TMS45169, TMS45169P

262144-WORD BY 16-BIT HIGH-SPEED

DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A ~ JULY 1896 — REVISED JANUARY 1997
\

PARAMETER MEASUREMENT INFORMATION

trRp
(s tRASP ;ﬂ r_
|
RAS II\: m\
: ¢— tacp —¥| l¢——— tcRp ]l—ﬂ
I | !
- T 1 I
UCAS le e RSH >
—ql L tr N\ / — - . = I
tcsH > | |
| le—> tcp |
s —1 o ' |
L[CAS
A N -
b ] tasc-®  |e- ! | | f— tRaL I
tRAH—H—P} : ‘H | o : |<—|—-I tcaL —»l : | l
- QOO (OO0 (XK XD
O s s T U R AR
| T
t | | t
RAD _t‘——.: I { . I :”—FH :*tWPE | ,RC:RH-’! a
I T AA : e |: | [| IW
ju— ] L
w m — } L tpac el N [e—>— 1cE2 :
[¢——trcs —M | ‘cac [ 11 L tcAC »l : |
toLz —te——»f | | | - |
DQ8-DQ15 @( Data #1 > ; : :
| taa ﬂ i tREZ —1¢——P
— icPA —> | |
DQO-DQ7 @Q Data #1 X Data#2 3 Data#3 >

toEA ﬂ

Figure 9. EDO Read-Cycle With W Control
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A = JULY 1996 — REVISED JANUARY 1997

PARAMETER MEASUREMENT INFORMATION

RP
RAS l\'r tRASP [
I
il n— b B
UCAS I { \ / i : I
I | I
: L_ 4 —DIH_( o ;‘l e tIHPc b : I
| RCD see Note l
| L — tosm o[ tor— | e tere
JEN— | H
LCAS —tcas | I
p—ﬂ—:— tasR ‘:\r m I
l | | |
caH | I
| tagc 1 - I | ||
N | ¢ tcAL > |
I Ly

A0 -A8 ’o!ofofofoffofofo?o!ofofofofo!

tRAD ¢ —
l ¢ : : towL I fowL I
|
| twes ' — t »l
N | WL
DS ¥ ——0— twon |
| | | |
- 4 | [ | AXXY : X () OO KX ) OO X
W (X Don'tGare | XK Don't Care G0N LR Don't Care RXXHXXR)
|
| |
DQB- ’V’V’V’V’V’V’V’V’V’V’V‘V‘V‘V’V‘V‘V"’ , V‘V’V’V’V’V’V‘V V’V’V V’V’V"’V’V’V’V
M v RRRRXRXRXALXRLXALXK Dot Care GHXXRXXUXKRXXXXKXD
| toH
DQO- 07 V‘V "V’V‘V‘V’V’V’ ’V V’V"’V’V’ , V’V’V’V’V’V’V
2, R vamam IV vaain IR Dot care SIS
—_— N \/ V’V’V’V’V’V""’V" V’V’V‘V‘V.V’V.V’V.V.V’V’V’V’V’V V’V’V’V’V v’v.v‘v’v.v’v’v.v‘v’v’vov’v‘v’v V‘V"’V’V‘V \/\/ V‘V’V‘V‘V’V’V’V’V’V
L e i e e i e e e e e e

NOTES: A. To hold the address latched by the first xCAS going low, the parameter tc| cH must be met.
B. A read cycle or read-modify-write cycle can be mixed with the write cycles as long as the read- and read-modify-write-timing
specifications are not violated.
C. xCAS order is arbitrary.

Figure 10. EDO Early Write-Cycle Timing
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS566A — JULY 1996 — REVISED JANUARY 1997

PARAMETER MEASUREMENT INFORMATION

tRP
g tRASP PT' h
|
| |
| k4 trcp —¥ fosH ”I M RSH :IH L—tc
! | I PRWC —¥_ RP
UCAS : : I tcAs . AN ya :|
| | | M1 |:
! { I I :4 toLoH —» | | i
1 | (see Note A) | |
LCAS | ' |
I i

1]
ao-as N Row SRR cotumn SATIITL R s
Tl T e oo —» i
tRAH—D [ | [ 'CWD «— > typ IoWL—ie———»|
I (47 tAwD —> | | f— tcpw — »— tRWL
[ 'RwD —¥ | |

oo e e e e e

&

{
|

l |
f—t |
RAC I | ﬁ_"_ tDH

DQO-DQ15

OF 3‘0‘0‘0‘0‘0‘0’0‘0’0‘0‘0’

CXXXRRLK

NOTES: A. To hold the address latched by the first xCAS going low, the parameter i) cH must be met.
. Access time is tgpa- or taa-dependent.

A
B
C. OQutput can go from the high-impedance state to an invalid-data state prior to the specified access time.
D. xCAS order is arbitrary.

E

- Arread or write cycle can be intermixed with read-modify-write cycles as long as the read- and write-cycle timing specifications are
not violated.

F. tcac is measured from xCAS to its corresponding DQx.

Figure 11. EDO Read-Modify-Write-Cycle Timing
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A — JULY 1996 — REVISED JANUARY 1997

PARAMETER MEASUREMENT INFORMATION

> R »
IH—— tRpP .ll r tRAS ’: :
" ) '
|
tRPC —M I‘F-tcsn—j |h tcHR >
<CASt \I —» [t J/

€

V‘V V‘V’V’V’V‘V’V’V’V’V‘V’V’V.V".V’V’V’V’V V’V’V’V" \/ A V’V" V’V’V’V‘V’V"’V’V‘V‘V’V’V’V’V’V’V’V‘V’V’V’V"’V’V
I N o A e e I e o

AVA

AO—AS §é:§é0§:§0;0’0‘0‘0'0‘0'0'0'0'0;0;0;0;0;0;0;0;0;0‘0;00;0;0;0;0;0‘0'0‘0'0'0' KRR

CRRKLILRIIKLLLLLLRK RRLRLLLIHRARAILLRLLIRARALKK

—_— v’v.v’v.v.v’v.v.v’v‘v’v‘v’v.v‘v.v‘v‘v.v’v’v v \/ V‘V \/ \/ A V‘V‘V’V’V’V’V" \/ V’V‘V"’V’V’V’V’V’V‘V‘V‘V‘V v.v‘v \/ \/
T R, Dot care RIS

AVAVAVAVAVA AVAVAVAVAVA AAAAAAAAAA’AAA’A’A’A’A’A’A’A

DG0-DQ15 Hi-Z
txCAS includes UCAS and LCAS.

Figure 12, Automatic CBR-Refresh-Cycle Timing
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A — JULY 1996 — REVISED JANUARY 1997

PARAMETER MEASUREMENT INFORMATION

{1— Memory Cycle —»l

lq— Refresh Cycle —H
[¢——>»—tras | l¢—— Retresh Cycle —p|

| tap I |
I

! |

| | | !
f——p ¢

| || | T JAs

| |

| |

| |
{1 : ! : tcnn—k—»:
! |
e 1 NS ons - "/
] e 1
| -I—H tasc
| i ||
tRAH —=->||¢L R |
taspr M Lyt ||
ASR T |
0‘.V.V’V".V’V’V’V‘V‘V’V’V’V’V"’V’V \/ V" p \/ V’V V‘V Y V’V’V"‘V \/ \/ V’V’V \/ V’V’V‘V’
no-as X mow X ool XXX Dont care R0 QRRDIXDIXIXTIXTD
tian;n > e |
twes—w > I — e twhn
W — twp ¥ |
|
] I —» ¢ twsh
DS —¢— ¢ ; 1o
.V‘V’V’V’V"’V’V’V’V’V‘V‘V’V"’V’V’V N V’V L/ V’V’V‘V"’V’V‘V’V"’V’V’V"’V
oco-oars . velapan XX XOORRRXXXXODRRR: o are TR e SR RRRRRIRRT

— \/ V"‘V’V’V’V’V""’V"".V‘V’V \/ v‘v.vov’v ""V‘V" \/ A \/ V‘V’V"’V’V"’V’V’V’V l/ V.V’V.V \/ V’V’V’V’V‘V \/ V"’V
O (KRR Don't Care o SRR
1 xCAS includes UCAS and LCAS.

Figure 13. Hidden-Refresh Cycle (Write)
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A - JULY 1996 ~ REVISED JANUARY 1997

PARAMETER MEASUREMENT INFORMATION

tRASS

) >
[
R — |SL ¥ | N
! ICSR—» |¢— lﬁ—‘nPs—H
H—tnpc—b‘ }
|

xCASt J_
j&— tcPR —¥

ao-a8 QRN Nnnnn.nuo,onunn,n,no,o.nn.o,o00,0,0 X%

¢
AAAAAA’A’A‘AAAAAAA’A’A’A’A’AAAAA’AAAA A AAAA’A’A’AAAAAAAAAAA’A’AAAAAAAA‘A

J
%

g

V"’V’V‘V’V‘V‘V‘V‘V‘V’V‘V V‘V‘V’V‘V’V’V \/ "V’V V’V’V’V , \/ '.V‘V’V’V""‘V’V‘V’V’V’V’V V’V‘V’V’V‘V’V V.V’V’V""
RRRRAHRXARKAURXAIKXNNR Don't Care XXX XXRXXXRXXRXXXRRXXKRXK

o R R o e SRR KKK

—» —1'REZ

T xCAS includes UCAS and LCAS.

Figure 14. Self-Refresh Timing
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A - JULY 1996 — REVISED JANUARY 1997
e e e e

MECHANICAL DATA
DZ/R-PDS0-J40 PLASTIC SMALL-OUTLINE J-LEAD PACKAGE
1.030 (26,16) »
1.020 (25,91)
40 21
mlininlinliciaisEinisicicinlialicicliciaclinliala T
I 0.445 (11,30)
0.435 (11,05)
D 0.405 (10,29)
0.395 (10,03)
0 .

| AR N [y NN [ (N [ N (D D g [y N Ny O N [ N D N (N G 0 [ o

1 20
_J L_ 0.032 (0,81)
0.026 (0,66)
0.148 (3,76
r 0.106 (2,69) MAX l’ 0.128 =3,25;

Seating Plane
ST VRO VARV AV ey
"‘ "“‘— %&%}H}[ 0.007 (0,18) (W] L, 0.380(9,65) _,,

4040094-5/A~10/93

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Plastic body dimensions do not include mold protrusion. Maximum mold protrusion is 0.005 (0,125).
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TMS45169, TMS45169P
262144-WORD BY 16-BIT HIGH-SPEED
DYNAMIC RANDOM-ACCESS MEMORIES

SMHS565A — JULY 1996 — REVISED JANUARY 1997

MECHANICAL DATA
DGE/R-PDS0-G40/44 PLASTIC SMALL-OUTLINE PACKAGE
0.018 (0,45)
m_-.l r "Ir 0012(°3°)I'$'I0006(016) @I
EHEHEHEAAAH FIF]HFIFIHHFIHFI . S
0.471 (11,96)
0.455 (11,56)
0.404 (10,26)
0.396 (10,06) 0.018 (0,45)
0.012 {(0,30)
O ‘
* *
HBgBHBHBEHE HBEBEHHEEHEEHE
1 22
¢ 0.729 (18,51)
0.721 (18,31) 0°-10° 0.024 (0,60)
0.016 (0,40)
Seating Plane \
F:mmmmmmi [S[oos 0] \/ Y
0.050 (1,27) MAX 0.004 (0,10) MIN J
4040070-2/A-10/93
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion.
device symbolization (TMS45169 illustrated)
Tl -
T Speed (-60, - 70, -80)
) TMS45169 DZ Low-Power/ Self-Refresh Designator (Blank or P)
T Package Code
DZ= 40-lead plastic surface-mount SOJ package
yesymu 2 DGE = 40/44-le§d plastic surface-mount TspOP 9
Assembly Site Code
Lot Traceabllity Code
Month Code
Year Code
Die Revision Code
Wafer Fab Code

B 49b1725 008L758 575 HH
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