é UTRON

Rev. 1.3

UT51C164/UT51L164

256K WORD X 16 BIT EDO DRAM

FEATURES

B Parts Identification-

-UT51C164 (5V version)

- UT51L164 (3.3V version)
Extended Data Out operation
RAS# access time: 35, 40, 50, 60
2 CAS# Byte/Word Read/Write operation
CAS# - before — RAS# refresh capability
RAS - only and Hidden refresh capability
Early write or output enable controlled write
Package : 40 pin 400mil SOJ packages

40/44 pin  400mil TSOP-

packages

B Single +5V+10% power supply —
UT51C164

B Single +3.3V+10% power supply —
UT51L164

B TTL compatible inputs and outputs

W 512 refresh cycles /8ms

GENERAL DESCRIPTION

Speed| -35 -40 -50 -60
trac 35ns | 40ns | 50ns | 60ns
tcaa 18ns | 20ns | 24ns | 30ns
trc 14ns 15ns 19ns | 27ns
tcac 11ns 12ns 14ns 15ns
tre 70ns | 75ns | 90ns | 110ns

I

The UT51C164/UT51L164 is high speed 5 Volt / 3.3 Volt EDO DRAMs organized as 256K bit X

16 1/O and fabricated with the CMOS process. The UT51C164/UT51L164 offers a combination of
unique features including: EDO Page Mode operation for higher bandwidth with Page Mode cycle
time as short as 14ns. All inputs are TTL compatible. Input and output capacitance is significantly

lowered to increase performance and minimize loading. These features make the

UT51C164/UT51L164 suited for wide variety of high performance computer systems and

peripheral applications.
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@ urron

UT51C164/UT51L164

Rev. 1.3 256K WORD X 16 BIT EDO DRAM
Utron Block Diagram
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% UTRON

Rev. 1.3

UT51C164/UT51L164

256K WORD X 16 BIT EDO DRAM

PIN ARRANGEMENT

UT51C164/UT51L164
40-pin SOJ package UT51C164 / UT51L164
P 40/44-pin TSOP-1I package
vddL_ | 1 40 Vss vddL {1 40 Vss
DQOL_| 2 39 | DQI15 DQOL] 2 39 DQ15
DQIL | 3 38 | IDQI4 DQIL |3 33 | 1DQ14
DQ2L | 4 37 | _IDQI3 DQ2L ] 4 37 DQ13
pQ3[ ] s 36 [ Ipo12 DQ3L g s 36 | -IDQ12
vddL | ¢ 35 Vss Vddiy ¢ *® Vs
s 11 DQ4L] 7 34 |_IDQI1
DQdLy 7 D DQsL] s 3 | IpQ1o
DQsLy ¢ o pQs| » 2 | IpQo
DQ6L_| 9 2 | IDQ9 DQ7L] 10 3 DQ8
DQ7L{ 10 31 | DQ8
NC| 1 30 INC
NCL | 2 29 | [LCAS# NCcL |1 3 | INC
WE#__| 13 28 | |UCASH NCL | 2 29 | |LCAS#
RASH " ” OF# WE#| 13 3 UCAS#
N s " A8 RAS#! 14 27 OE#
NC 15 26 As
A0 16 5| A7 N s | a7
All |17 24| |A6 AllL ] e A6
A2 18 23 AS A2 18 23 A5
A3 ] 2| |4 A3l ] 2| Ja4
vddL_| 2 2 'Vss vddl_| 2 2 Vss
PIN DESCRIPTION
A0-A8 Address Inputs
RAS# Row Address Strobe
UCAS# Column Address Strobe/Upper Byte Control
LCAS# Column Address Strobe/Lower Byte Control
WE# Write enable
OE# Output enable
DQO0-DQ15 Data Input, Data Output
VDD +5V [ +3.3V Supply
Vss OV Supply
NC No Connect
UTRON TECHNOLOGY INC. Aug.,2000
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@ urron

Rev. 1.3

UT51C164/UT51L164

256K WORD X 16 BIT EDO DRAM

Absolute Maximum Ratings

Parameter Symbol Value Unit Notes
Voltage on any pin relative to Vss V71 -1.0to +7V V
Supply voltage relative to Vss -1.0to +7V
Vad |1 0to +4.5V v
Short circuit output current lout 50 mA
Power dissipation P 1.0 W
Operating temperature Topr Oto+70 °C
Storage temperature Tstg -55 to +125 °C
Notes: Permanent device damage may occur if absolute maximum ratings are exceed.
Recommended DC Operating Conditions (Ta = 0 to +70°C)
3.3V 5.0V
Parameter | Symbol ™5™ T Max [ Unit Min Max | Unit| otes
Supply voltage VDD 3.0 3.6 V 4.5 5.5 V 1
Vss 0 0 \Y 0 0 \Y -
Input high voltage Vin 24 |VbD +1V \Y 2.4 VDD+1V | V 1,2
Input low voltage Vi -0.3 0.8 )Y -0.3 0.8 \Y 1,3
Notes: 1. All Voltage referred to Vss
Capacitance(Ta = 25°C, 5V device : 5V+10% ; 3.3V device : 3.3V *0.3V | f=1MHz)
Symbol Typ Max Unit
Input capacitance(A0-A8) Cin1 3 4 pF
Input Capacitance (RAS#, .
UCAS#, LCAS# WE# , OE#) Cin2 4 5 pF
Output capacitance(DQ0-DQ15) Cdq 5 7 pF
UTRON TECHNOLOGY INC. Aug.,2000
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% UTRON UT51C164/UT51L164

Rev. 1.3 256K WORD X 16 BIT EDO DRAM

DC Characteristics (Ta = 0 to 70°C, 5V device : VDD=5.0V £0.5V,Vss=0V)
DC Characteristics (Ta = 0 to 70°C, 3.3V device : VbDD=3.3V +x0.3V,Vss=0V)

Speed UT51C164 UT51L164 . ..
Symbol Parameter (trac) Min Max | Min | Max unit Test condition
IDD1 Operating current, -35 190 150 tre = tre (Min.)
Vdd supply -40 180 140 mA
-50 170 130
-60 160 120
IDD2 Standby current 3 3 mA RAS# = UCAS# =
(TTL input) LCAS# = VIH
IDD3 RAS-only refresh -35 190 150 tre = tre (Min.)
current -40 180 140 mA
-50 170 130
-60 160 120
IDD4 EDO page mode -35 220 190 tec = tpc (Min.)
current -40 200 170 mA
-50 190 160
-60 180 150
IDD5 CBR refresh -35 190 150 tre = tre (Min.)
current -40 180 140 mA
-50 170 130
-60 160 120
IDD6 Standby current RAS# = VDD-0.2V
(CMOS input) 5 5 | ma |CAS# = VDD-0.2V
All other inputs>=
VSS
VDD Power Supply 4.5 5.5 3 3.6 V
LI Input Leakage -10 10 10 10 UA VSS= Vin =Vdd
Current
ILo Output Leakage VSS= Vout =Vdd
Current 10| 10 ] 10 10 UA IR aSH = cASH = Vin
VIL Input Low Voltage -1 0.8 -1 0.8 V
VIH Input High Voltage 24 |Vdd+1| 2.0 |Vdd+1| V
VoL Output Low Voltage 04 04 V  |lol =2mA
VOH Output High 24 20 Vv loh =2mA
Voltage

Notes: IDD1, IDD3, IDD4, IDD5 are dependent on output loading and cycle rates. Specified values are
obtained with the output open. IDD is specified as an average current. In IDD1, IDD3, and IDD5 address
can be changed maximum once while RAS#=Vil. In IDD4, address can be changed maximum once
within one EDO page cycle time, tpc.

UTRON TECHNOLOGY INC. Aug.,2000
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@ urron

Rev. 1.3

UT51C164/UT51L164

256K WORD X 16 BIT EDO DRAM

AC Characteristics (Ta =0to 70°C, Vdd = 5V * 10%, Vss =0 V)
Test condition: VDD = 5.0V+10%, Vih/Vil=3V/0V, Voh/Vol=2.0/0.8)

Test condition: VDD = 3.3V+0.3V, Vih/Vil=2.4V/0.4V, Voh/Vol=2.0/0.8)

35 40 50 60 unit
Symbol [Parameter Min. | Max | Min. | Max | Min. | Max | Min. | Max
1 tras |RAS# Pulse Width 35 | 75K | 40 [75K| 50 |75K| 60 | 75K | ns
2 txc |Read or Write Cycle Time 70 75 90 110 ns
3 tre  |RAS# Precharge Time 25 25 30 40 ns
4| tesy |CAS#Hold Time 35 40 50 60 ns
5| tcas |CAS# Pulse Width 8 8 10 10 ns
6 | tgcp |RASH to CAS# Delay 13 |24 | 17 | 28 | 19 | 36 | 20 | 45 | ns
7 | trcs |Read Command Setup Time | O 0 0 0 ns |*1
8 | thsr |Row Address Setup Time 0 0 0 0 Ns
9 | tgan |Row Address hold Time 6 7 9 10 ns
10| tfasc |Column Address Setup Time | 0O 0 0 0 ns
11| tcan |Column Address Hold Time 6 7 9 10 ns
12| tgey |RAS# to CAS# Hold Time 10 12 14 15 ns
13 tere ??nsé# to RAS# Precharge 5 5 5 ns
Read Command Hold Time .
141 tren Refrence CAS# 0 0 0 0 ns "2
Read Command Hold Time .
15] tren Refrence RAS# 0 0 0 0 ns |2
16 | taoy (F;éi# Hold Time Refrenced to 7 8 10 10 ns
17| toac |Access Time from OE# 11 12 14 15 | ns |9
18| tcac |Access Time from CAS# 11 12 14 15 | ns |*3,4,11
19| tgac |Access Time from RAS# 35 40 50 60 | ns |*3,5,6
Access Time From Column *
20| toma  [Address 18 20 24 30 | ns [*3,4,7
21 t.z |OE# or CAS# to Low-Z Output ns |*13
OE# or CAS# to High-Z *
22|ty Output 5 6 8 10 | ns |*13
Column Address Hold Time
23| tar  |from RASH 25 30 40 50 ns
RAS# to Column Address -
24| trap Delay Time 10 (17 | 12 | 20 | 14 | 26 | 15 | 30 | ns |*8
25 t;  |[Transition Time 15|50 15|50 | 15| 50 | 1.5]| 50 | ns [*12
Write Command to CAS#
26| towl | ead Time 10 10 10 ns
27| twcs |Write Command Setup Time | O 0 0 0 ns [*9,10
28| twcy |Write Command Hold time 5 6 7 10 ns
UTRON TECHNOLOGY INC. Aug.,2000
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@ urron

Rev. 1.3

UT51C164/UT51L164

256K WORD X 16 BIT EDO DRAM

AC Characteristics (Ta = 0 to 70°C,5V device : VDD =5V £ 10%, Vss =0 V)
AC Characteristics (Ta = 0 to 70°C,3.3V device

VDD =3V 0.3V, Vss =0V)

35 40 50 60 unit
Symbol [Parameter Min.| Max |Min.| Max |Min.| Max |Min. | Max

29| twp |Write Pulse Width 5 6 7 10 ns
Write Command Hold Time

30| twer from RAS# 25 30 40 50 ns
Write Command to RAS#

31| tru Lead Time 11 12 14 15 ns

32| tps |Datain Setup Time 0 0 0 0 ns [*11

33| tpy |DatainHold Time 5 6 7 10 ns |*11

34| twon |Write to OE# Hold time 5 6 8 10 ns [*11

35| toep |OE# to Data Delay Time 5 6 8 10 ns |*11

36| tawe |~ooorModify-Write Cycle 105 110 130 170 Ns
Read-Modify-Write Cycle

37| trrw |Time RAS# Pulse Width 0 5 85 105 ns
CAS# to WE# Delay in Read- .

38| towo Modify-Write Cycle 28 30 34 40 ns |9
RAS# to WE# Delay in Read- .

39| tewo Modify-Write Cycle 54 58 68 85 ns |9

40| tcrw |CASH# pulse Width in RMW 46 48 52 65 ns
Column Address to WE# *

41| tawo Delay Time 35 38 42 58 ns |*9
EDO Page Mode Read or

42 tec Write Cycle Time 14 15 19 27 ns

43| tcp |CAS# Precharge Time 4 5 7 10 ns
Column Address to RAS#

44 | tear Setup Time 18 20 24 30 ns
Access Time from Column %

45| teae Precharge 20 23 27 34 | ns ("4
Data in Hold Time Refrenced

46 | touw to RASH 25 30 40 50 ns
CAS# Setup Time in CBR

47 | tesr Refresh 8 10 10 10 ns

48| topc _lF_iifan(‘;# to CAS# Precharge 0 0 0 0 ns
CAS# Hold Time in CBR

49 | tow Refresh 8 9 12 15 ns
EDO Page Mode Cycle Time

50| teew | R y 55 60 70 85 ns

51| tcon |Output Hold After CAS# Low | 3 3 ns

52 tocs _(I?Ii#e Low to CAS# High Setup 3 8 ns
OE# Hold Time from WE# in

53| toen |Rmw Cycle 5 8 10 ns

54| togp |OE# Pulse Width 8 10 14 18 ns

55| ftger |Refresh Interval (512 Cycles) 8 8 8 8 | ms [*14

UTRON TECHNOLOGY INC. Aug.,2000
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é UTRON UT51C164/UT51L164

Rev. 1.3 256K WORD X 16 BIT EDO DRAM

Notes:

1. trep (Max.) is specified for refrence only. Operation within trcp (Max.) limits insures that trac (Max.)
and tcaa (Max.) can be met. If trep is greater than the specified trep (Max.), the access time is
controlled by tcaa and teac.

. Either trry or tren must be satisified for Read Cycle to occur.
. Measured with a load equivalent to one TTL input and 50pF.

. Access time is determined by the longest of tcaa , tcac and teap .

. Assumes that trap = trap (Max.). If trep is greater than trep (Max.), trac will increase by the

amount that trcp exceeds trcp (Max.)

6. Assumes that trep = trep (Max.). If trep is greater than trep (Max.), trac will increase by the
amount that trap exceeds trap (Max.)

7. Assumes that trap = trap (Max.).

8. Operation within the trap (Max.) limits ensures that tra can be met. trap (Max.) is specified as a
reference point only. If trap is greater than the specified trap (Max.), the access time is controlled
by tcaa and feac,

9. twes , trwo , tawp and tewp are not restrictive operating parameters.

10. twes (min.) must be satisfied in an Early Write Cycle.

11. tps and tpy are referenced to the latter occurrence of CAS# or WE#.

12. t; is measured between Vi (min.) and V. (max.). AC-measurements assume tr = 3Ns.

13. Assumes a tri-state test load (5pF and a 5000hm Thevenin equivalent).

14.An initial pause of 200us is required after power-up followed by any 8 CBR or ROR cycles before
device operation is achieved.

a b~ WN

UTRON TECHNOLOGY INC. Aug.,2000
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@ urron

UT51C164/UT51L164

Rev. 1.3 256K WORD X 16 BIT EDO DRAM
Truth Table

Function RAS# |LCAS# UCAS# |WE# |OE# ADDRESS |DQO0-7 DQ8-15
Standby H H H X X X High-Z  |High-Z
Read:Word L L L H L ROW/COL |DQ-OUT

Read: Lower Byte |L L H H L ROW/COL |DQ-OUT |High-Z
Read: Upper Byte |L H L H L ROW/COL [High-Z DQ-OUT
Write: Word L L L L X ROW/COL |DQ-IN

(Early-Write)

Write: Lower Byte |L L H L X ROW/COL |DQ-IN High-Z
(Early-Write)

Write: Upper Byte |L H L L X ROWI/COL |High-Z  |DQ-IN
(Early-Write)

Read-Write L L L H—-L |[L-H |ROW/COL DQ-OUT,DQ-IN *1,2
EDO Page-Mode |L H—-L |H—-L |[H L COoL DQ-OUT *2
Read

EDO Page-Mode |L H—L |H—L |L X COL DQ-IN *2
Write

EDO Page —Mode |L H—-L |H—-L |H—=L |[L—=H |COL DQ-OUT,DQ-IN *1,2
Read-Write

Hidden Refresh |L—-H—L|L L H L ROW/COL |DQ-OUT *2
Read

Ras#-Only L H H X X ROW High-Z

Refresh

CBR Refresh H—L L L X X X High-Z

Notes:

1. Byte Write cycles LCAS# or UCAS# active.

2. Byte Read cycles LCAS# or UCAS# active.

UTRON TECHNOLOGY INC. Aug.,2000
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UT51C164/UT51L164

256K WORD X 16 BIT EDO DRAM

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram

— Waveforms of Read Cycle tree)
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% UTRON UT51C164/UT51L164

Rev. 1.3 256K WORD X 16 BIT EDO DRAM

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram

— Waveforms of Early Write Cycle tree .
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% UTRON UT51C164/UT51L164

Rev. 1.3 256K WORD X 16 BIT EDO DRAM

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram

— Waveforms of OE-Controlled < tree >
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UT51C164/UT51L164

256K WORD X 16 BIT EDO DRAM

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram
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UT51C164/UT51L164

256K WORD X 16 BIT EDO DRAM

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram

— EDO Page Mode Read Cycle
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UT51C164/UT51L164

256K WORD X 16 BIT EDO DRAM

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram
— EDO Page Mode Write Cycle

RAS

WE

DQ

VIH - 1

< tras)
ViL — |

e oty

«— tgpa —»

Pa

t cre(i3 L
R N rca) le——— UrsHi2) ——» t
CRP(13) |
trenee) ‘ tcpaz)| «—» v
<+ tcass) <+« lteass) —» e fe—— toass —»
UCAS, Vi —  / S\\ \ /_ \ / \
V. — X b * E 3
LCAS Vu tesnay tear@n
il t «
™ RAHO) " tcan( — et tascao —»  jelascao
t | > t tc,
ASR(8) — P> | | o 'AH(11)
L r i 1 31— \
Add Vg — ROW COLUMN COLUMN X COLUMN
TS v, — ADDRESS ADDRESS ADDRESS A ADDRESS
L j J j N \§ 4
¢
tRraDE4) tewies) —w towies _y) tewios ——p
¢ ¢ fesen—p o trwion —p
WCSQT—b| [4— 4—: WeHES) —b «—“\\\(\'smx T wenos
Vin tweas) < >
t WP(29) t WP(29)
ViL — \ 4 b \J /
£
¢t
VIH
Vi — ¢
tD3(32)| 4—p] ps()| +—
thsw, oy, +—» bHE3) la——»| tbHE3)
Vin VALID | \orx VALID | VALID OPEN
Vi — DATAIN | DATA IN DATA IN

4 XA

Don’t Care Undefined

UTRON TECHNOLOGY INC.

1F, No. 11, R&D Rd. Il, Science-Based Industrial Park, Hsinchu, Taiwan, R. O. C.
TEL: 886-3-5777882 FAX: 886-3-5777919

15

Aug.,2000



% UTRON UT51C164/UT51L164

Rev. 1.3 256K WORD X 16 BIT EDO DRAM

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram
— EDO Page Mode Read-Write Cycle
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256K WORD X 16 BIT EDO DRAM

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram
— Waveforms of RAS-Only Refresh Cycle
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Rev. 1.3 256K WORD X 16 BIT EDO DRAM

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram
— Waveforms of CAS-before-RAS
Refresh Counter Test Cycle
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256K WORD X 16 BIT EDO DRAM

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram
— Waveforms of CAS-before-RAS
Refresh Cycle
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Rev. 1.3 256K WORD X 16 BIT EDO DRAM

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram
— Waveforms of Hidden Refresh Cycle (Read)
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256K WORD X 16 BIT EDO DRAM

— Waveforms of Hidden Refresh Cycle (Write)

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram
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Rev. 1.3 256K WORD X 16 BIT EDO DRAM

UTRON EDO Mode, X16 (2CAS) Device Timing Diagram
— Waveforms of EDO-Page-Mode Read-Early-Write Cycle (Pseudo Read-Modify-Write)
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256K WORD X 16 BIT EDO DRAM

PACKAGE OUTLINE DIMENSION

40 pin 400mil SOJ Package Outline Dimension
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A1 0.024(MIN) | 0.061(MIN)
A2 0.115(MAX) | 2.921(MAX)
Q Q b1 0.018 (TYP) | 0.457(TYP)
b2 0.025 (TYP) | 0.635(TYP)
c 0.010 (TYP) | 0.254 (TYP)
D 1,025 0.004 | 26.035+ 0.102
E 0.440f 0.010 | 11.176% 0.254
E1 0.38 (MAX) | 9.652 (MAX)
Eb 0.400f 0.004 | 10.16% 0.102
e 0.050 (TYP) | 1.27 (TYP)
L 0.093% 0.006 | 2.362+ 0.152
JAN y 0.004(MAX) | 0.101 (MAX)
Material: Plastics
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256K WORD X 16 BIT EDO DRAM

40/44 pin 400mil TSOP-II Package Outline Dimension

40
OO0000000T0

%

2]
OO00000070 [

_________________ _!.__
| -
| L4y
& | e
ITILIIJLILILII_I_LIELJ i I_IIJI_ILILILILILIleLIﬂ_

i
r
_;LELJZIJILPII:IILD_III_III_IIIJ——UILIII_EI_EUZUILJILIII_III ]
\M
sl MM(BASE)
A 1.20 (MAX)
A1 0.10+ 0.05
A2 1.00% 0.05
b 0.30~0.45
t 0.13 (TYP)
D 18.41% 0.10
E1 10.16+ 0.10
E 11.76+ 0.20
e 0.80(TYP)
L 0.50+ 0.10
L1 0.80 (REF)
o 0% ~8°

Al R

o
|
o
r'_:-— ”A’I
-y
Y
(]
]
1. &
| T
1
11

DETAIL "A" {2:1)

GAUGE PLANE

UTRON TECHNOLOGY INC.

1F, No. 11, R&D Rd. Il, Science-Based Industrial Park, Hsinchu, Taiwan, R. O. C.

TEL: 886-3-5777882 FAX: 886-3-5777919

24

Aug.,2000



é UTRON UT51C164/UT51L164

Rev. 1.3 256K WORD X 16 BIT EDO DRAM

ORDERING INFORMATION

PART NO. ACCESS TIME PACKAGE
(ns)

UT51C164JC-35 35 40PIN SOJ
UT51C164JC-40 40 40PIN SOJ
UT51C164JC-50 50 40PIN SOJ
UT51C164JC-60 60 40PIN SOJ
UT51C164MC-35 35 40PIN TSOP-TI
UT51C164MC-40 40 40PIN TSOP-TI
UT51C164MC-50 50 40PIN TSOP-TI
UT51C164MC-60 60 40PIN TSOP-TI
UT51L164JC-35 35 40PIN SOJ
UT51L164JC-40 40 40PIN SOJ
UT51L164JC-50 50 40PIN SOJ
UT51L164JC-60 60 40PIN SOJ
UT51L164MC-35 35 40PIN TSOP-TI
UT51L164MC-40 40 40PIN TSOP-TI
UT51L164MC-50 50 40PIN TSOP-TI
UT51L164MC-60 60 40PIN TSOP-TI
COPYRIGHT NOTICE

Disclaimer

The information contained herein has been carefully prepared by Utron to
present as a guidance to the application of Utron's products. Utron has done
its best to make this specification correct. However, Utron does not make
any warrant, expressly or impliedly, to user free from defects or patent non-
infringing of the technologies described in this specification whatever
typographical errors, circuit errors, logic errors, design errors . . . ect. which
may exist and unaware of by Utron. User shall bear the risk itself and Utron
shall not assume any responsibility or liability of any kind of damages arising
therefrom.

Copyright
The specification is copyrighted by Utron Technology Inc. and subject to any applicable trademark law
protection. You are not allowed to reproduce, transmit, transcribe, store in any retrieval system, or
translate into any other language, in any form, by any means such as the following but not limit to
electronic, mechanical, magnetic, optical, chemical, manual, or otherwise, any part of this specification
without having a written permission from Utron Technology Inc.
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