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General Description

A3V28S40JTP is organized as 4-bank x 2,097,154-word x 16-bit Synchronous DRAM with LVTTL interface. All inputs and
outputs are referenced to the rising edge of CLK. A3V28S40JTP achieve very high speed data rates up to 166 MHz, and are
suitable for main memories or graphic memories in computer systems.

Features
e Single 3.3V 0.3V power supply

e  Maximum clock frequency:
- 60: 166 MHz<3-3-3> (Backward compatible to 143 MHz<3-3-3> and 133 MHz<3-3-3>)

e  Operating temperature:
- Commercial:  0to 70°C
- Industrial: -40 to 85°C

e  Fully synchronous operation referenced to clock rising edge
e 4-bank operation controlled by BAO, BA1 (Bank Address)
e CAS latency- 2/3 (programmable)

e  Burstlength- 1/2/4/8/FP (programmable)

e  Bursttype- Sequential and interleave burst (programmable)
e Byte Control by LDQM and UDQM

e Random column access

e Auto precharge / All bank precharge controlled by A10

e  Support concurrent auto-precharge

e Auto and self refresh

e 4096 refresh cycles / 64ms

e LVTTL Interface

e Package:
- 400-mil, 54-pin Thin Small Outline (TSOP Il) with 0.8mm lead pitch
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Ordering Information

Doc. No. DSA3V28S40JTPF.02
A3V28S40JTP

128Mb SDR SDRAM

Part Organization Operating Max. CAS Package
Number (words x bits) temperature Frequency Latency Type
A3V28S40JTP-60 0to 70°C 166MHz
A3V28S40JTP-60I 8Mx 16 -40 to 85°C 166MHz 3 TSOPI

Type Designation Code

A 3

vV 28

S

4 0J TP - 60 1

—I: Operating
Temperature

Speed

Package Type

Die Version

I/0 Configuration

Classification

Density

Interface

Product Line

Rev. 02

Oct. 13, 2020

Zentel Product

Blank : Commercial (0 ~ 70°C )
I : Industrial (-40 ~ 85C)

60 : 166MHz@CL=3

TP : TSOP 1I

0J : Version 0J
4 :x16
S : SDR

28 : 128Mb
V :LVTTL

3 : DRAM

Zentel Japan Corporation reserves the right to change products and/or specifications without notice.
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A3V28S40JTP

128Mb SDR SDRAM
—

PIN CONFIGURATION (TOP VIEW)

CLK
CKE
/CS
/RAS
/CAS
/WE
DQO-15

Vdd
DQO
VddQ
DQ1
DQ2
VssQ
DQ3
DQ4
VddQ
DQ5
DQ6
VssQ
DQ7
Vdd
LDQM
IWE
/ICAS
/IRAS
/ICS
BAO
BA1
A10(AP)
A0
A1

A2
A3
Vdd

: Master Clock

: Clock Enable

: Chip Select

: Row Address Strobe

: Column Address Strobe
: Write Enable

: Data I/O

Rev. 02 Oct. 13, 2020

PIN CONFIGURATION

(TOP VIEW)
1 O 54 Vss
DQ15
2 53 0
3 50 ssQ
. o1 DQ14
5 =0 DQ13
vddQ
6 49
’ “ patt
8 a7 VssQ
9 46 DQ10
10 45
11 44 DQ9
12 43 \é‘édg
13 42
14 41 Vss
15 40 NC
16 39 ubam
17 38 CLK
CKE
18 37 N
19 36 c
20 35 A1
A9
21 34 e
22 33
23 32 A7
24 31 AG
25 30 A5
26 29 A4
27 28 Vss

U, L DQM : Output Disable / Write Mask

AO0-11 : Address Input

BAO, 1 : Bank Address

Vdd : Power Supply

vddQ : Power Supply for Output
Vss : Ground

VssQ : Ground for Output

Zentel Japan Corporation reserves the right to change products and/or specifications without notice.
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128Mb SDR SDRAM
——————————————————|

Block Diagram
DQO0-15
I/0 Buffer
|
Memory Memory Memory Memory
Array Array Array Array
Bank #0 Bank #1 Bank #2 Bank #3
Mode Register
Control Circuitry
' y
| Address Buffer |<—0—P| Control Signal Buffer
5 ! | Clock Butfer | J) é J) J) J)
A0-11  BAO,1 /CS /RAS /CAS /WE UDQM
CLK CKE LDQM
Rev. 02 Oct. 13, 2020 Zentel Japan Corporation reserves the right to change products and/or specifications without notice.
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Pin Descriptions

Doc. No. DSA3V28S40JTPF.02
A3V28S40JTP

128Mb SDR SDRAM

SYMBOL TYPE DESCRIPTION
Clock: CLK is driven by the system clock. All SDRAM input signals are sampled on the positive
CLK Input edge of CLK. CLK also increments the internal burst counter and controls the output registers.
Clock Enable: CKE activates (HIGH) and deactivates (LOW) the CLK signal. Deactivating the
clock provides PRECHARGE POWER-DOWN and SELF REFRESH operation (all banks idle),
ACTIVE POWER-DOWN (row active in any bank), or CLOCK SUSPEND operation (burst /
CKE Input access in progress). CKE is synchronous except after the device enters self refresh mode, where
CKE becomes asynchronous until after exiting the same mode. The input buffers, including CLK,
are disabled during self refresh mode, providing low standby power. CKE may be tied HIGH.
Chip Select: /CS enables (registered LOW) and disables (registered HIGH) the command
decoder. All commands are masked when /CS is registered HIGH. /CS provides for external
ICS Input bank selection on systems with multiple banks. /CS is considered part of the command code.
;gﬁg Input Command Inputs: /CAS, /RAS, and /WE (along with /CS) define the command being entered.
JWE
Input / Output Mask: DQM is sampled HIGH and is an input mask signal for write accesses and
an output disable signal for read accesses. Input data is masked during a WRITE cycle. The
LDQM, Input output buffers are placed in a High-Z state (two-clock latency) when during a READ cycle. LDQM
ubam, corresponds to DQ0-DQ7, UDQM corresponds to DQ8-DQ15.
Bank Address Input(s): BAO and BA1 define to which bank the ACTIVE, READ, WRITE or
BAO, BA1 Input PRECHARGE command is being applied.
A0-11 specify the Row / Column Address in conjunction with BAO,1. The Row Address is
specified by A0-11. The Column Address is specified by A0-8. A10 is also used to indicate
AO-A11 Input precharge option. When A10 is high at a read / write command, an auto precharge is performed.
When A10 is high at a precharge command, all banks are precharged.
Data Input / Output: Data bus.
DQO-DQ15 |  1/0 P P
Internally Not Connected: These could be left unconnected, but it is recommended they be
NC - connected or Vss.
Data Output Power: Provide isolated power to output buffers for improved noise immunity.
VddQ Supply
Data Output Ground: Provide isolated ground to output buffers for improved noise immunity.
VssQ Supply
Power for the input buffers and core logic.
Vdd Supply
Ground for the input buffers and core logic.
Vss Supply
Rev. 02 Oct. 13, 2020 Zentel Japan Corporation reserves the right to change products and/or specifications without notice.
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128Mb SDR SDRAM
== ———

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on any pin relative to Vss VIN,VouT -1.0~4.6 \Y
Voltage on VDD supply relative to Vss Vdd, VddQ -1.0~4.6 \%
Power dissipation PD 1.0 w
Short circuit current los 50 mA

NOTES:

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.

Functional operation should be restricted to recommended operating condition.

Exposure to higher than recommended voltage for extended periods of time could affect device reliability.

DC OPERATING CONDITIONS

Recommended operating conditions (Voltage referenced to Vss = 0V, TA=0 to 70°C)

Parameter Symbol Min Typ Max Unit Note
Vdd 3.0 33 3.6 \Y
Supply voltage
vddQ 3.0 33 36 \Y
Input logic high voltage VIH 20 Vdd Vdd + 0.3 \Y 1
Input logic low voltage ViL -0.3 0 0.8 \Y 2
Output logic high voltage VOH 24 - - \% IoH = -2mA
Output logic low voltage VoL - - 0.4 \% loL=2mA
Input leakage current L -10 - 10 UuA 3
Output leakage current loL -10 - 10 UuA 3

Note:

1. VIH(max) = 4.6V AC for pulse width < 10ns acceptable.

2. VIL(min) =-1.5V AC for pulse width < 10ns acceptable.

3. Any input OV < VIN < VDD + 0.3V, all other pins are not under test = 0V.
4. Dout is disabled , 0V < VOUT =< VDD.

Temperature Limits

Parameter Symbol Min. Max. Unit. Note
Storage temperature TsTG -55 150 °C
Operating ambient temperature (commercial) TA 0 70 °C
Operating ambient temperature (industrial) TA -40 85 °C
Rev. 02 Oct. 13, 2020 Zentel Japan Corporation reserves the right to change products and/or specifications without notice.
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A3V28S40JTP

128Mb SDR SDRAM
=——————

CAPACITANCE (Vvdd = vddQ = 3.3V, Ta= 25°C, f = 1MHz, pin under test biased at 1.4V.)

Parameter Symbol Min Max Unit Note
Clock Cclk 2.0 3.5 pF
/CAS,/RAS,/WE,/CS,CKE, U/LDQM Cin 2.0 35 pF
Address CabD 2.0 35 pF
DQO~DQ15 Court 3.5 5.5 pF

AC OPERATING TEST CONDITIONS (voo=vdda =3.3v +0.3V)

Parameter Value Unit
AC input levels (Vih/Vil) 24/04 \%
Input timing measurement reference level 1.4 \%
Input rise and fall time tr/tf = 1/1 Ns
Output timing measurement reference level 1.4 \%
Output load condition See Figure 2

Output T L ————— *

g7 -

(Fig. 1) DC output load circuit

Rev. 02 Oct. 13, 2020

- Vit=14v

Wor (DC) = 2.4V, lok = -2mA

Output Z0 =500

(Fig. 2) AC output load circuit
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Doc

. No. DSA3V28S40JTPF.02

A3V28S40JTP

DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

128Mb SDR SDRAM
=——————

i Version .
Parameter Symbol Test Condition 0 707 | 757 Unit | Note
) Burst length =2
Operating Current - .
(One Bank Active) Icc1 tRC_— trRC(min) 80 75 70 mA 1
lo=0mA
Precharge Standby IcceP CKE = ViL(max), tcc = 10ns 10
Current in mA
power-down mode Icc2PS | CKE & CLK = Vi(max), tcc = « 5
CKE = VIH(min), CS = VIH(min),
tcc = 10ns
grechatrge Standby lccaN Input signals are changed one 30
urren time during 20ns mA
non power-down -
mode CKE = VIH(min), CLK = ViL(max),
Icc2aNS tcc = 25
Input signals are stable
Active Standby - -
Current Icc3P CKE = ViL(max), tcc = 10ns 30 mA
power-down mode _ cw
(One Bank Active) lcc3PS CKE & CLK = Vi(max), tcc = 25
CKE = ViH(min), CS = ViH(min),
. tcc = 10ns
Active Standby IccsN Input signals are changed one 45
Current time during 20ns
non power-down mA
mode CKE = VIH(min), CLK = ViL(max), 35
(One Bank Active) lccaNS tcc=
Input signals are stable
lo=0mA
Operating Current Page burst
(Burst Mode) Icc4 | 4Banks Activated 100 | 90 | 85 | mA | 1
tccp = 2CLKs
Refresh Current lcch tARFC = tARFC(min) 115 100 95 mA 2
Self Refresh Current lcc6 CKE = 0.2V 5 5 5 mA
NOTES:
1. Measured with outputs open.
2. Refresh period is 64ms.
3. Unless otherwise noted, input swing level is CMOS(VIH /VIL=VDDQ/VSSQ).
4. -70 indicates the clock frequency is 143 MHz
5. -75 indicates the clock frequency is 133 MHz

Rev. 02

Oct. 13, 2020
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128Mb SDR SDRAM

OPERATING AC PARAMETER

(AC operating conditions unless otherwise noted)

Version Unit Note
Parameter Symbol
-60 707 75

Row active to row active delay tRRD(MinN) 12 14 15 ns 1
RAS to CAS delay tRCD(mMin) 18 20 20 ns 1
Row precharge time tRP(Min) 18 20 20 ns 1

tRAS(mMIN) 42 45 45 ns 1
Row active time

trRAS(max) 100 100 100 us
Row cycle time trRc(min) 60 63 65 ns 1
Last data in to row precharge trROL(MiN) 2 2 2 CLK 2
Last data in to Active delay toAL(min) 5 5 5 CLK-
Last data in to new col. address delay tcoL(min) 1 1 1 CLK 2
Last data in to burst stop tBDL(min) 1 1 1 CLK 2
Mode register set cycle time tMRD(mMin) 2 2 2 CLK
Refresh interval time tREF(max) 64 64 64 ms
Auto refresh cycle time tarRFC(min) 60 70 75 ns

NOTES:

1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time and then rounding off to the next
higher integer.

2. Minimum delay is required to complete write.

3. -70 indicates the clock frequency is 143 MHz

4. -75 indicates the clock frequency is 133 MHz

Rev. 02 Oct. 13, 2020 Zentel Japan Corporation reserves the right to change products and/or specifications without notice.
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128Mb SDR SDRAM
=——————

AC CHARACTERISTICS (AC operating conditions unless otherwise noted)

-60 -70* -75°%
Parameter Symbol Unit Note
Min Max Min Max Min Max
CAS latency=3 tcc (3) 6 7 75
CLK cycle time ns 1
CAS latency=2 tcc (2) 10 10 10
CAS latency=3 tsac (3) 54 54 54
CLK to valid output delay ns 1,2
CAS latency=2 tsac (2) 54 54 6
CAS latency=3 toH (3) 2.5 2.5 25
Output data hold time ns 2
CAS latency=2 toH (2) 2.5 2.5 25
CLK high pulse width tcH 25 25 25 ns 3
CLK low pulse width tcL 25 25 25 ns 3
Input setup time tsi 1.5 1.5 1.5 ns 3
Input hold time tHI 0.8 0.8 0.8 ns 3
Transition time of CLK tr 0.3 15 0.3 1.5 0.3 1.5 ns
CLK to output in Low-Z tsLz 1 1 1
CAS latency=3 54 5.4 5.4
CLK to output in Hi-Z tsHz ns
CAS latency=2 54 5.4 6

NOTES :
1. Parameters depend on programmed CAS latency.
. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter.
. Assumed input rise and fall time (tr & tf) = 1ns.
If tr & tf is longer than 1ns, transient time compensation should be considered,
i.e., [(tr + tf)/2-1]ns should be added to the parameter.
-70 indicates the clock frequency is 143 MHz
. -75 indicates the clock frequency is 133 MHz

wWN

o &
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A3V28S40JTP
128Mb SDR SDRAM
—
TRUTH TABLE
Command Truth Table
COMMAND Symbol  CKEn-1 CKEn /CS /RAS ICAS /WE BA1 BA0O i At
Device deselect DSL H X H X X X X X X X
No operation NOP H X L H H H X X X X
Burst stop BST H X L H H L X X X X
Read RD H X L H L H \ \Y L \Y
Read with auto precharge RDA H X L H L H \ \ H \
Write WR H X L H L L V V L \Y
Write with auto precharge WRA H X L H L L \ \ H \
Bank activate ACT H X L L H H V \Y \Y \Y
Precharge select bank PRE H X L L H L \ \ L X
Precharge all banks PALL H X L L H L X X H X
Mode register set MRS H X L L L L L L L OP code
(V=Valid, X=Don't Care, H=Logic High, L=Logic Low)
CKE Truth Table
Current state Function Symbol | CKEn-1 | CKEn | /CS IRAS ICAS IWE /Address
Activatin Enter Clock suspend or H L L V \ \ \
ctivating Active power down H L H X X X X
Clopk suspend or Mallntam Clock suspend or L L X X X X
Active power down Active power down
Clopk suspend or Ex@ Clock suspend or L H X X X X X
Active power down Active power down
All banks idle Auto refresh command REF H H L L L H X
All banks idle Enter Self refresh SREF H L L L L H X
. H L L H H H X
All banks idle Enter Precharge power down q L q X X X X
. L H L H H H X
Self refresh Exit Self refresh L q q X X X X
Precharge  power . L H L H H H X
down Exit Prechage power down L m m X X X X
Precharge power | Maintain Precharge power L L X X X X X
down down

(V=Valid, X=Don't Care, H=Logic High, L=Logic Low)

Rev. 02

Oct. 13, 2020
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Function Truth Table

Doc. No. DSA3V28S40JTPF.02
A3V28S40JTP

128Mb SDR SDRAM

Current state ICS IRAS |/CAS /WE /Address Command Action Notes

Idle H X X X X DESL NOP
L H H H X NOP NOP
L H H L X BST ILLEGAL 2
L H L H BA,CA,A10  RD/RDA ILLEGAL 2
L H L L BA,CA,A10 WR/WRA ILLEGAL 2
L L H H BA,RA ACT Bank active
L L H L BA,A10 PRE/PALL NOP 4
L L L H X REF Auto refresh 5
L L L L oC MRS Mode register set 5

Row active H X X X X DESL NOP
L H H H X NOP NOP
L H H L X BST ILLEGAL 2
L H L H BA,CA ,A10 RD/RDA Begin read, determine AP
L H L L BA,CA ,A10 WR/WRA Begin write, determine AP
L L H H BA,RA ACT Bank active / ILLEGAL 2
L L H L BA,A10 PRE/PALL Precharge / Precharge all banks
L L L H X REF ILLEGAL
L L L L OoC MRS ILLEGAL

Read H X X X X DESL Continue burst to end
L H H H X NOP Continue burst to end
L H H L X BST Terminate burst
L H L H BA,CA,A10 RD/RDA Terminate burst, begin read, determine AP 3
L H L L BA,CA A10 WR/WRA Terminate burst, begin write, determine AP 3
L L H H BA,RA ACT Bank active / ILLEGAL 2
L L H L BA,A10 PRE/PALL Terminate burst, precharge
L L L H X REF ILLEGAL
L L L L OoC MRS ILLEGAL

Write H X X X X DESL Continue burst to end
L H H H X NOP Continue burst to end
L H H L X BST Terminate burst
L H L H BA,CA,A10 RD/RDA Terminate burst, begin read, determine AP 3
L H L L BA,CA,A10 WR/WRA Terminate burst, begin write, determine AP 3
L L H H BA,RA ACT Bank active / ILLEGAL 2
L L H L BA,A10 PRE/PALL Terminate burst, precharge
L L L H X REF ILLEGAL
L L L L OoC MRS ILLEGAL

Read with auto H X X X X DESL Continue burst to end

precharge L H H H X NOP Continue burst to end
L H H L X BST ILLEGAL
L H L H BA,CA,A10 RD/RDA Support concurrent auto-precharge 2
L H L L BA,CA,A10  WR/WRA Support concurrent auto-precharge 2
L L H H BA,RA ACT Bank active / ILLEGAL 2
L L H L BA,A10 PRE/PALL ILLEGAL 2
L L L H X REF ILLEGAL
L L L L OoC MRS ILLEGAL

Write with auto H X X X X DESL Continue burst to end

precharge L H H H X NOP Continue burst to end
L H H L X BST ILLEGAL
L H L H BA,CA,A10 RD/RDA Support concurrent auto-precharge 2
L H L L BA,CA,A10 WR/WRA Support concurrent auto-precharge 2
L L H H BA,RA ACT Bank active / ILLEGAL 2
L L H L BA,A10 PRE/PALL ILLEGAL 2
L L L H X REF ILLEGAL
L L L L OoC MRS ILLEGAL

Rev. 02 Oct. 13, 2020 Zentel Japan Corporation reserves the right to change products and/or specifications without notice.
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128Mb SDR SDRAM

Current state ICS IRAS /CAS /WE /Address Command Action Notes
Precharging H X X X X DESL NOP, idle after tRP
L H H H X NOP NOP, idle after tRP
L H H L X BST ILLEGAL 2
L H L H BA,CA,A10 RD/RDA ILLEGAL 2
L H L L BA,CA,A10 WR/WRA ILLEGAL 2
L L H H BA,RA ACT Bank active / ILLEGAL 2
L L H L BA,A10 PRE/PALL Nop, idle after tRP 4
L L L H X REF ILLEGAL
L L L L OoC MRS ILLEGAL
Row activating H X X X X DESL NOP, row active after tRCD
L H H H X NOP NOP, row active after tRCD
L H H L X BST ILLEGAL 2
L H L H BA,CA,A10  RD/RDA ILLEGAL 2
L H L L BA,CA,A10 WR/WRA ILLEGAL 2
L L H H BA,RA ACT ILLEGAL 2
L L H L BA,A10 PRE/PALL ILLEGAL 2
L L L H X REF ILLEGAL
L L L L OoC MRS ILLEGAL
Write H X X X X DESL NOP
recovering L H H H X NOP NOP
L H H L X BST ILLEGAL 2
L H L H BA,CA ,A10 RD/RDA Begin read, determine AP
L H L L BA,CA,A10 WR/WRA Begin write, determine AP
L L H H BA,RA ACT ILLEGAL 2
L L H L BA,A10 PRE/PALL ILLEGAL 2
L L L H X REF ILLEGAL
L L L L OoC MRS ILLEGAL
Refreshing H X X X X DESL NOP, idle after tARFC
L H H H X NOP NOP, idle after tARFC
L H H L X BST ILLEGAL
L H L H BA,CA,A10  RD/RDA ILLEGAL
L H L L BA,CA,A10 WR/WRA ILLEGAL
L L H H BARA ACT ILLEGAL
L L H L BA,A10 PRE/PALL ILLEGAL
L L L H X REF ILLEGAL
L L L L OoC MRS ILLEGAL
Mode register H X X X X DESL NOP, idle after tMRD
accessing L H H H X NOP NOP, idle after tMRD
L H H L X BST ILLEGAL
L H L H BA,CA,A10 RD/RDA ILLEGAL
L H L L BA,CA,A10 WR/WRA ILLEGAL
L L H H BA,RA ACT ILLEGAL
L L H L BA,A10 PRE/PALL ILLEGAL
L L L H X REF ILLEGAL
L L L L oC MRS ILLEGAL

Notes: 1. All entries assumes that CKE was High during the preceding clock cycle and the current clock cycle.
2. ILLEGAL to the bank in specified state; function may be legal in the bank indicated by BA, depending on the state
of that bank.
3. Must satisfy bus contention, bus turn around, write recovery requirements.
4. NOP to bank precharging or in idle state. May precharge bank indicated by BA.
5. ILLEGAL if any bank is not idle.

ILLEGAL : Device operation and/or data-integrity are not guaranteed.
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Zentel J

MODE REGISTER FIELD TABLE TO PROGRAM MODES

Register Programmed with Normal MRS

Address BAO | BA1 A11 A10/AP A9 A8 A7 A6 A5 A4 A3 A2 A1 A0
Function 0 0 0 wB 0 0 CAS Latency BT Burst Length
MRS Mode
CAS Latency Burst Type Burst Length Write Burst Mode
A6 | A5 | Ad Latency Type A2 | A1 | A0 BT=0 BT=1 A9 Type
0 0 0 Reserved Sequential 0 0 0 1 1 0 Programmed Burst Length
0 0 1 Reserved Interleave 0 0 1 2 2 1 Single Location Access
0 1 0 2 0 1 0 4 4
0 1 1 3 0 1 1 8 8
1 0 0 Reserved 1 0 0 Reserved Reserved
1 0 1 Reserved 1 0 1 Reserved Reserved
1 1 0 Reserved 1 1 0 Reserved Reserved
1 1 1 Reserved 1 1 1 Full Page Reserved
BURST SEQUENCE
BURST LENGTH STARAI’SB%E%.UMN ORDER OF ACCESSES WITHIN A BURST
TYPE=SEQUENTIAL TYPE=INTERLEAVED
A0
2 0 0-1 0-1
1 1-0 1-0
A1 A0
00 0-1-2-3 0-1-2-3
4 01 1-2-3-0 1-0-3-2
10 2-3-0-1 2-3-0-1
11 3-0-1-2 3-2-1-0
A2 A1 A0
0 0 O 0-1-2-3-4-5-6-7 0-1-2-3-4-5-6-7
0o 0 1 1-2-3-4-5-6-7-0 1-0-3-2-5-4-7-6
0 1 0 2-3-4-5-6-7-0-1 2-3-0-1-6-7-4-5
8 0o 1 1 3-4-5-6-7-0-1-2 3-2-1-0-7-6-5-4
1 0 O 4-5-6-7-0-1-2-3 4-5-6-7-0-1-2-3
1. 0 1 5-6-7-0-1-2-3-4 5-4-7-6-1-0-3-2
1 1 0 6-7-0-1-2-3-4-5 6-7-4-5-2-3-0-1
1 1 1 7-0-1-2-3-4-5-6 7-6-5-4-3-2-1-0
N=A0 — A8 Cn, Cn+1, Cn+2, Cn+3,
Full Page (y) (location 0 — y) Cn+4..,..Cn-1,Cn... Not Supported
NOTE:
1. For full-page accesses:y = 511.
2. For a burst length of two, A1-A8 select the block-of-two burst; A0 selects the starting column within the block.
3. For a burst length of four, A2—A8 select the block-of-four burst; AO—A1 select the starting column within the block.
4. For a burst length of eight, A3—A8 select the block-of-eight burst; AO-A2 select the starting column within the block.
5. For a full-page burst, the full row is selected and AO—A8 select the starting column.
6. Whenever a boundary of the block is reached within a given sequence above, the following access wraps within the block.
7. For a burst length of one, AO—A8 select the unique column to be accessed, and mode register bit A3 is ignored.
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Power-up sequence

Power-up sequence

1. Apply VDD and VDDQ at the same time. Keep CKE low during power up.
2. Wait for stable power.

3. Start clock and drive CKE high.

Note : Voltage on any input pin must not exceed VDD+0.3V during power up.

Initialization sequence

4. After stable power and stable clock, wait 200us.

5. Issue precharge all command (PALL).

6. After tRP delay, set 2 or more auto refresh commands (REF).

7. Set the mode register set command (MRS) to initialize the mode register.

Note : We recommend that you keep DQM and CKE high during initialization sequence to prevent data contention on the DQ
bus.

Power up sequence N Initialization seguence
. i 200 ps ,
VDD, VDDQ _0V '/: : : { { { {

S ) 1
A" ! 1L :
4 | 1§ , ) ) ) ¥
[ T 0 ; (—
D i T i i

CLK { [ T I T 6
! : i ! i tRP i tARFC i tARFC i tMRD i
[ ] H L
| Power stable Clock stable
Power-up sequence and Initialization sequence
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Operation of the SDRAM

Read/Write Operations

Bank active

Before executing a read or write operation, the corresponding bank and the row address must be activated by the bank
active (ACT) command. An interval of tRCD is required between the bank active command input and the following read/write
command input.

Read operation

A read operation starts when a read command is input. Output buffer becomes Low-Z in the (/CAS Latency - 1) cycle after
read command set. The SDRAM can perform a burst read operation.

The burst length can be set to 1, 2, 4 and 8. The start address for a burst read is specified by the column address and the
bank select address at the read command set cycle. In a read operation, data output starts after the number of clocks
specified by the /CAS Latency. The /CAS Latency can be set to 2 or 3.

When the burst length is 1, 2, 4 and 8 the DOUT buffer automatically becomes High-Z at the next clock after the successive
burst-length data has been output.

The /CAS latency and burst length must be specified at the mode register.

1
1
Command W _,:e.'c— >< XHE-‘SDX
1 1
i I
Address >< Fow X XC:':-Iumr;(
! !
CL=2 {autcxuuﬂ}{mt;‘x:d:&}
DQ

L2 {autﬂx:ui'XnLtf_‘XnutB}

CL = /CAS latency
Burst Length =4

{CAS Latency

£ ot N N
BL=1
out 03 cut 1 ————————
DG BL=2
BL =
BL=5
BL : Burst Length
fCAS Latency = 2
Burst Length
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Write operation
Burst write or single write mode is selected
1. Burst write: A burst write operation is enabled by setting OPCODE A9 to 0. A burst write starts in the same clock as a write

command set. (The latency of data input is 0 clock.) The burst length can be set to 1, 2, 4 and 8, like burst read operations.
The write start address is specified by the column address and the bank select address at the write command set cycle.

Lin 0 > ———————————
BL=1 —
- in 1 ————————
0o BL=2
--------
—— (i 0¥ T8 in 2in 3 ¥Tn 2 (i & Xin 6 }(in 7 }———----------

CL=23
Burst write

2. Single write: A single write operation is enabled by setting OPCODE A9 to 1. In a single write operation, data is only
written to the column address and the bank select address specified by the write command set cycle without regard to the
burst length setting. (The latency of data input is 0 clock).

e [ L] LI L UL L LT L

tRCD H

Command X acT X W owrr X
Address XFl{uw X XC::\IumnX

Do \“ ind }
Single write
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Auto Precharge

Read with auto-precharge

In this operation, since precharge is automatically performed after completing a read operation, a precharge command need
not be executed after each read operation. The command executed for the same bank after the execution of this command
must be the bank active (ACT) command.

The next ACT command can be issued at the later time of either tRP after internal precharge or tRC after the previous ACT.

Write with auto-precharge

In this operation, since precharge is automatically performed after completing a burst write or single write operation, a
precharge command need not be executed after each write operation. The command executed for the same bank after the
execution of this command must be the bank active (ACT) command.

The next ACT command can be issued at the later time of either tDAL from the last input data cycle or tRC after the previous
ACT.
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Burst Stop Command
During a read cycle, when the burst stop command is issued, the burst read data are terminated and the data bus goes to
High-Z after the /CAS latency from the burst stop command.

o 0 1 L L0 L L L |

|
|
|
Command K READ X X BST X :
|
! .
(CL =D2O} out >< out ‘){ out ) i High-2
|
|

DaQ y High-Z

(CL = 3) 4 out >< out >< out >7

Burst Stop at Read

During a write cycle, when the burst stop command is issued, the burst write data are terminated and data bus goes to
High-Z at the same clock with the burst stop command.

o L] | | |

Command X WRITE X X BsT X
D — < in X in X n X i

Burst Stop at Write

High-Z
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Command Intervals

Read command to Read command interval

1. Same bank, same ROW address: When another read command is executed at the same ROW address of the same bank
as the preceding read command execution, the second read can be performed after an interval of no less than 1 clock.
Even when the first command is a burst read that is not yet finished, the data read by the second command will be valid.

el Ly UL L
Command _X__}(_XE}(READ}(

Address m: umin A Column B

BS %\

//

DQ {put AD}{:J: BOYout B1)out B2Xout B2}
. H 1
Bank0 Column =& Cnlumn =B Column =A Column =B CL=3
Active Read Read Diout Diout BL=4
Bank 0

READ to READ Command Interval (same ROW address in same bank)

2. Same bank, different ROW address: When the ROW address changes on same bank, consecutive read commands
cannot be executed; it is necessary to separate the two read commands with a precharge command and a bank active
command.

3. Different bank: When the bank changes, the second read can be performed after an interval of no less than 1 clock,
provided that the other bank is in the bank active state. Even when the first command is a burst read that is not yet finished,
the data read by the second command will be valid.

3 O

Command m- ACT HEQD}(HE%_.X
Address. X mandX_ X3

1 ! 1
1 1
i : i | -\\'\
DQ i ; i i -.:_41 HCX.J BO¥put B1¥put 52 Xout B3}
BankD Bank3 BankD Bank2 Ela'ﬂ-c!] EIankS CL=3
Active Active Read Read Dout Dout BL=4
READ to READ Command Interval (different bank)
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Write command to Write command interval

1. Same bank, same ROW address: When another write command is executed at the same ROW address of the same bank
as the preceding write command, the second write can be performed after an interval of no less than 1 clock. In the case of
burst writes, the second write command has priority.

Lt L

CLK

1
1
1
Command A .n;q| wa
I

Address Column A uclu'nr' E)
BS_\ 1 /N

Da —n—{n 40}(.q 3c}(n 51 ¥in 82 ¥in B3}

____n S

Barkl  Column =A a..GlL.ITI'T ] Burst Wnte Mode
Active Write Write BL=4
Bank 0

WRITE to WRITE Command Interval (same ROW address in same bank)

2. Same bank, different ROW address: When the ROW address changes, consecutive write commands cannot be executed;
it is necessary to separate the two write commands with a precharge command and a bank active command.

3. Different bank: When the bank changes, the second write can be performed after an interval of no less than 1 clock,
provided that the other bank is in the bank active state. In the case of burst write, the second write command has priority.

5 I A

! 1 |

i | |
Command ACT ACT WRIT '.“-'HI

I i

1 !

;
1
Address W 5 R 1 ¥Calumn J—rrE}(_
i |
1 1
s N\ | /7|
i |
1 I
DaQ , .
1 I
Bank0 Bank3 Bank0 Bank3 Burst Write Mode
Active Aclive  Write  Write BL=4
WRITE to WRITE Command Interval (different bank)
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Read command to Write command interval

1. Same bank, same ROW address: When the write command is executed at the same ROW address of the same bank as
the preceding read command, the write command can be performed after an interval of no less than 1 clock. However,
UDQM and LDQM must be set High so that the output buffer becomes High-Z before data input.

LX) O B

Command WREADXWRITX,

'

LDGOM
(CL=3 N\ /
DQ (input) {inB0 XinB1 ¥inB2 ¥{inBa )——————
- BL=4
. — _
DQ (output) } High-2 i Burst write

READ to WRITE Command Interval (1)

cik [ ]| | | HEEEEEE RN
Command WREADX : XWR'ITX

|
UDaM m
LDGM _\‘ ' 2 clock

CL=2 {out ¥ out X out ¥ i|I'| X oin % Woin —
CL=3 (out ¥ out ¥ i|;'| ¥oin XCin ¥ in —

n

Do

READ to WRITE Command Interval (2)

2. Same bank, different ROW address: When the ROW address changes, consecutive write commands cannot be executed;
it is necessary to separate the two commands with a precharge command and a bank active command.
3. Different bank: When the bank changes, the write command can be performed after an interval of no less than 1 cycle,

provided that the other bank is in the bank active state. However, UDQM and LDQM must be set High so that the output
buffer becomes High-Z before data input.
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Write command to Read command interval:

1. Same bank, same ROW address: When the read command is executed at the same ROW address of the same bank as
the preceding write command, the read command can be performed after an interval of no less than 1 clock. However, in
the case of a burst write, data will continue to be written until one clock before the read command is executed.

cw| L | L 0 0 7 = 1 I LI I

! i i
Command \)’f\ WRIT X READ )‘/

i

uDamM ! /

LDQM A /
1
1

T

1

i

1

i

1

pafnout) —— ¢ i an ) !
\ S ,
1

1

i

1

I

i ! Ny .
DQ {output) : { out B0 X outB1 ¥ outB2 X outB3 y——-——
Column = A |—i ICAS Latency Burst Write Mode
Write  column =B Caolumn =B Et ;ﬁ
Read Dout Bank 0
WRITE to READ Command Interval (1)
e L] L L ] 7 ] I = 4 LI |
! | I
Command ,}(\ WRIT }( :,{ READ ¥
UDam \ : /
LDGM A ; /
1

DaQ (input) ———— ¢ in Al inAl
N/

|
DO {output) T
1

— \/ "
{ t:ut BO :)( out B1 )\ out B2 ,}\ out B3 ;}—

Column = A e — N Burst Write Mode
Wiite . VICAS Latency cl=2
Column=B Column =B BL=4

Read Daut Bank 0

WRITE to READ Command Interval (2)

2. Same bank, different ROW address: When the ROW address changes, consecutive read commands cannot be executed;
it is necessary to separate the two commands with a precharge command and a bank active command.

3. Different bank: When the bank changes, the read command can be performed after an interval of no less than 1 clock,
provided that the other bank is in the bank active state. However, in the case of a burst write, data will continue to be
written until one clock before the read command is executed (as in the case of the same bank and the same address).
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Read with auto precharge to Read command interval (concurrent auto-precharge)

1. Different bank: When some banks are in the active state, the second read command (another bank) is executed. Even
when the first read with auto-precharge is a burst read that is not yet finished, the data read by the second command is
valid. The internal auto-precharge of one bank starts at the clock of the second command.

\

READ X
Y

o[ L[ |
Command i * READA b
B \ /

[}
Da

e el —

Y

I | i i
{ outAD ¥ outA1 ¥ outBO X outB1 X

banko bank3
Read A Read CL=3

Mote: Internal auto-precharge starts at the timing indicated by " { "

Read with Auto Precharge to Read Command Interval (Different bank)

2. Same bank: The consecutive read command (the same bank) is illegal.
Write with auto precharge to Write command interval (concurrent auto-precharge)
1. Different bank: When some banks are in the active state, the second write command (another bank) is executed. In the

case of burst writes, the second write command has priority. The internal auto-precharge of one bank starts at the next
clock of the second command.

¥

ck[ LT [ | L7 14 LI ©11 I
Command E YWRITA X X WRIT X | ' '
BS ! \ ! / T / i I."\\' T T T T
1 i ] ] 1 1
DQ—— inAD X inA1 X inBO )} inB1 ) inB2 X inB3
bank[] barjka BL=4
Write A Write
Note: Internal auto-precharge starts at the timing indicated by " *
Write with Auto Precharge to Write Command Interval (Different bank)
2. Same bank: The consecutive write command (the same bank) is illegal.
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Read with auto precharge to Write command interval (concurrent auto-precharge)

1. Different bank: When some banks are in the active state, the second write command (another bank) is executed. However,
UDQM and LDQM must be set High so that the output buffer becomes High-Z before data input. The internal
auto-precharge of one bank starts at the clock of the second command.

\/

e LT LI L | L [ LI L |
Commandi (READA ¥ WRIT X
BS i : i ._"\ I 1 1 1 1
ubam (cL=2i 7 T\ | ; | .
LDOM (ol =3 T | i L/
DA (input) | +—(inB0_XinBl Y inB2 XinBa )»—
: - : : : T '
DQ (output) /1 " High-Z | R — .
bank0 bank3 BL=4

ReadA Write

Mote: Intemmal auto-precharge starts at the timing indicated by " *

Read with Auto Precharge to Write Command Interval (Different bank)

2. Same bank: The consecutive write command from read with auto precharge (the same bank) is illegal. It is necessary to
separate the two commands with a bank active command.

Write with auto precharge to Read command interval (concurrent auto-precharge)

1. Different bank: When some banks are in the active state, the second read command (another bank) is executed. However,
in case of a burst write, data will continue to be written until one clock before the read command is executed. The internal
auto-precharge of one bank starts at the next clock of the second command.

¥

ck[ 1 L[ [ | [ 1 [ 7 LI L=
Command §:>{ WF&ITA?{ REIAD}-.( I I I I ' '
BS | ! T\
uDam —— I '
LDQM ; — /

DQ (input) ——(in AD )

{outBO XoutB1 xXoutB2 XoutB3 »——

DQ (output) i i

bank0 bank3 CL=3
WriteA Read BL=4

Mote: Internal auto-precharge starts at the timing indicated by " ’ "

Write with Auto Precharge to Read Command Interval (Different bank)

2. Same bank: The consecutive read command from write with auto precharge (the same bank) is illegal. It is necessary to
separate the two commands with a bank active command.
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Read command to Precharge command interval (same bank)

When the precharge command is executed for the same bank as the read command that preceded it, the minimum interval
between the two commands is one clock. However, since the output buffer then becomes High-Z after the clocks defined by
IHZP, there is a case of interruption to burst read data output will be interrupted, if the precharge command is input during
burst read. To read all data by burst read, the clocks defined by /EP must be assured as an interval from the final data output
to precharge command execution.

=T T s s s B
command Y READ ..::jxjf i ><P4E.'F'A_L>{ i
DG i { I:.Jt AD / out A1 \\ clx.Jt A2 / {IJL.l A3
1 . : : T
CL=2 JEP = -1 cycle
READ to PRECHARGE Command Interval (same bank): To output all data (CL=2, BL=4)
e | L] L L) L L L7 I 7 [ L] |
Command >< READ ; i >< :-RE-'PAL_>< i
Do E \ {IJLI AD \\ :ut.ﬂ\' X out AZ 1 Ldtﬁ-g f
*' L e oy
READ to PRECHARGE Command Interval (same bank): To output all data (CL =3, BL=4)
ewo [ L L L L Lo L L |
Command \ READ \ F‘RE."DP.LLX. i
E i High-Z
DG ' out AD |
1 I 1
HZP =2

READ to PRECHARGE Command Interval (same bank): To stop outputdata (CL=2,BL =1, 2, 4, 8)

Command X READ X:RE"PP.LLX

DG

High-Z

IHZF =3

READ to PRECHARGE Command Interval (same bank): To stop outputdata (CL=3,BL=1, 2, 4, 8)
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Write command to Precharge command interval (same bank)

When the precharge command is executed for the same bank as the write command that preceded it, the minimum interval
between the two commands is 1 clock. However, if the burst write operation is unfinished, the input data must be masked by
means of UDQM and LDQM for assurance of the clock defined by tRDL.

ax| [ | LI |

Command }f WRIT X i _XPRE.-DALLX
uDaM :
LDGM —\—_/
e WPl
pa —— ina0 ¥ inat ) maz

c [ L L] L L L[]
I
Command )«’\ WRIT / ! __\_Q:'RE.'F'P.LLV
I
I
_— I
I
1
I
I

UDOM
LDGM

/
DA ——— nA0 X inAt ¥ inA2 X inA3 )

——-
tRDL
WRITE to PRECHARGE Command Interval (same bank) (BL = 4 (To write all data))
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Bank active command interval

1. Same bank: The interval between the two bank active commands must be no less than tRC.

2. In the case of different bank active commands: The interval between the two bank active commands must be no less than
tRRD.

cm||!||||||L5U|||||||!|||
saaess Y mow | }(row X
s\ | / 1

I RC |

Bank 0 Sank 0
Active Active

Bank Active to Bank Active for Same Bank

U N I S I s e R G
1 1

Command >/ ACT / >< ACT \\
i i

Address . ROW:D >( x ROW:1 ><

1 1
=\ /7N

1 1

i tRRD i

Bank 0 Bank 3

Active Active

Bank Active to Bank Active for Different Bank

Mode register set to Bank active command interval
The interval between setting the mode register and executing a bank active command must be no less than tMRD.

e [ [ LI L] L |

| 1
Command ¥ MRS y /< ACT >/
i i -
Address }(OF'CODEX XEIS & RO'-»".X

-~ ——-
| tMRD i
Mode Bank
Register Set Active

Mode register set to Bank active command interval
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DQM Control
The UDQM and LDQM mask the upper and lower bytes of the DQ data, respectively. The timing of UDQM and LDQM is
different during reading and writing.

Reading

When data is read, the output buffer can be controlled by UDQM and LDQM. By setting UDQM and LDQM to Low, the output
buffer becomes Low-Z, enabling data output. By setting UDQM and LDQM to High, the output buffer becomes High-Z, and
the corresponding data is not output. However, internal reading operations continue. The latency of UDQM and LDQM
during reading is 2 clocks.

Writing

Input data can be masked by UDQM and LDQM. By setting DQM to Low, data can be written. In addition, when UDQM and
LDQM are set to High, the corresponding data is not written, and the previous data is held. The latency of UDQM and LDQM
during writing is O clock.

CLK |
1
UDQM s \ !
LDQM | i
High-Z
Da oo X out1 p———— outs p——
1

| /DOD =2 Latency |
Reading

CLK

I
|

uDQM //1—————\\
LDQM !
|
|

DQ (_ino_ X__in WH

iDID = 0 Latency

Writing
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Refresh

Auto-refresh

All the banks must be precharged before executing an auto-refresh command. Since the auto-refresh command updates the
internal counter every time it is executed and determines the banks and the ROW addresses to be refreshed, external
address specification is not required. The refresh cycles are required to refresh all the ROW addresses within tREF (max.).
The output buffer becomes High-Z after auto-refresh start. In addition, since a precharge has been completed by an internal
operation after the auto-refresh, an additional precharge operation by the precharge command is not required.

Self-refresh

After executing a self-refresh command, the self-refresh operation continues while CKE is held Low. During self-refresh
operation, all ROW addresses are refreshed by the internal refresh timer. A self-refresh is terminated by a self-refresh exit
command. Before and after self-refresh mode, execute auto-refresh to all refresh addresses in or within tREF(max.) period
on the condition 1 and 2 below.

1. Enter self-refresh mode within time as below* after either burst refresh or distributed refresh at equal interval to all refresh
addresses are completed.

2. Start burst refresh or distributed refresh at equal interval to all refresh addresses within time as below* after exiting from
self-refresh mode.

Note : tREF(max.) / refresh cycles.

Others

Power-down mode

The SDRAM enters power-down mode when CKE goes Low. For cases of all banks in the IDLE state, it is referred to as
precharge power-down mode. For cases of any bank in the ACTIVE state, it is referred to as active power-down mode. In
power down mode, power consumption is suppressed by deactivating the input buffers excluding CLK and CKE. Power
down mode continues while CKE is held Low. In addition, by setting CKE to High, the SDRAM exits from the power down
mode, and command input is enabled from the next clock. In this mode, internal refresh is not performed.

Clock suspend mode

By driving CKE to Low during a bank active or read/write operation, the SDRAM enters clock suspend mode. During clock
suspend mode, external input signals are ignored and the internal state is maintained. When CKE is driven High, the
SDRAM terminates clock suspend mode, and command input is enabled from the next clock. For details, refer to the "CKE
Truth Table".
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Timing Waveforms

Read Cycle
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ICAS 7 ‘F/\//ﬁt :l’ Zi Ar Z e
51| 1 151 tH ts1 | w1
| | 151 | tHI
WE A | 7% 2\ v [

=
i}
<

S| I 151 tHI | | t= | 241

: 7
= TN T VT 7, s 0

N

HI

in
o
=

|
N

E
%_
>@
,ﬁz
N

T T
151 HI | 131 | tHl | ‘ ‘ t31 [ w1
Address /\ F/ /bF L4 QE E z
tSl tHI
UDam 7
LD / It_. I
DQ (input)
[SAC  |JSHZ
DG (output) Wg@}
S A | —
tOH |13'- l.‘E':' toH JCAS latency = 2
Bank 0 Bank 0 Bank 0 Burst length = 4
Actve Read Precharge Bank 0 access

=WVIH or VIL
=VOH orvoL
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entel / A3V28540JTP

128Mb SDR SDRAM

Write Cycle
tcc
tCH 1o
N P " o — N L N - b
ax /N #J N BN BN AN o N S S (VAN B
— VIH
CKE tRAS P
tRCD
i Al 5| LS HE st g
—_— 1 | Y i
cs I e W MY A N
151 tH

ih
o
ES

H

s TNV | W o s s,

31| tHI 51| tH 15| tH
tH

icas LA W77 A R A, <

we 0| YAz // //////ﬁ}::%////////////éi’ 7
o LTV Ipfy//////////////////br'—-1»*’//////////////;@i-}%
w0 T N 77 /N AR

W77, G 7777, B 7/ a

toa W///f////ﬁ 7z

131 tHl st tHL s | R S e

D {ingut) % )r )‘/ * }1]

tRDL
O (output)
Bank 0 Sank 0 Bank 0 CL=2
Active Write Precharge BL=4
Bank 0 access
="IH or VIL
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Zentel J

Mode Register Set Cycle

Doc. No. DSA3V28S40JTPF.02
A3V28S40JTP

128Mb SDR SDRAM

e S VH———————————
oo A A e e
RAS 77700 JI70TAN I T AT LTI PLLLTT
ieas Z77T T RITTIIN, T TTIT LI T

IWE 27/

VIS IN

P R

‘C////////

W/////A f

V///////

B8 /77777

AT 77T

"/////////

‘{//////// M

Address ﬁ]{rﬁ}wﬂyf_’ﬁzi.’rﬁkcncew/ﬁ‘d&_\ CI

"ZZZZZZA

b ///////////////////

1
1
C:
uDaM N RN /77777
LDO"_‘I‘ 1 ] 1 1 1 ] 1 1 1 1 1 : h : : A H H H :
O O O O O T O T MO T T el o
DQ (input ! ! —— ! ! | High-Z — ! T i |
o Sy o e P s R, L v e N B : !
1 tRP tMRD tRCD 1 1 1 1 1 1 1 1 1 1 1
* + Clutput mask
Precharge Made Bank 3 Bank 3 ICAS latency =3
fneeded register Aictive Read et —
s Burst length = 4

Read Cycle/Write Cycle

B2 = VIH or VIL

MVE f.{fl
BS /5{}

Address

LI LT XIS S
XZZ2 27 )
L2 V7T,

Read cycle
IRAS-JCAS delay =3
ICAS latency =3
Burst length = 4

upam, Loam /7, !
DQ (cutput) : : : ; ;
D finaut) ! ! ! ! ! 1 I Z 1 I I I I
' ) I garxn | I Bankog | Banxa | | Bank3 Zamkd I Barz |  Bankz | [ [ amps | [
: Acthe : : Fead : Acthe : : Re=ad rechargs : Fead : Feac : : : =-ecnar;d| :
| i | i i i i | i i i i | i | i i i i i i i
CKE —¥IH ] | | | | | | | | | | | | | | | | | ! | 1 Wiite cycle
| I | 1 1 1 I | 1 1 1 I | I ..l 1 .| 1 1 1 1 lfR'&.S ECAL-" dE'af 3
ics TN TN TN TN TN TN TN ! T\ T JCAS latency = 3
Ras 700 ST ITT A i ST XA AN TP Surst e{ngth 4
1eas 2277, | P77 2220 [T XA A [77772rT Rezez T
We 2L WA_E_M: s : : . : : : IS :
s ZZ\ W 7777 [N 77 JRN V7177 F R VT s
ddres 3 Cal/ ARbY h: LT
UDGM.LDGM A7l Al 1 0 0 A0 0 a0 o
T T T T T T T T T T T ngﬁ Z T T T T T T 1 T T
DQ (output) ——t bttt R
D& {input) —l—l—l—!—{ War1)a2xar 3—ib ){b+1){b+._](b+3)(b )(b 1}:-:b Yo s ————
: a_lr : ' BaM o ! BaIN 3 : ' E.-_Ir: 3 ! Eaﬂr a Bar'i Bnt 3 ! ! ! ! L5 : :
Acthve Write Acthve Wirte Precharge wWree write Frecharge
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Z | , Doc. No. DSA3V28S40JTPF.02
ente : A3V28S40JTP
128Mb SDR SDRAM

Read/Single Write Cycle

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 A7 18 19 20

CLK

CKE “wmi | N O R R
G A VSV o s S T Vs G I
IRAS 7! LI7Z7H XA V////////////f. ; W//////// 72N
ICAS | ! W : W?m : :

WE 7, ¢ \APIY i w; V///////////A- ,f- V/////////)\- m= /7

Address 77/ R:a) ) Mriﬂ ////////////%C a}IfC af’///////////////////fr

I I
UDQM, LDQM /////////////A L . ' i
| | I I | | I 1 I I I I I I I I I
DO IIInDL’II:I I I I I I I I I 1 | | 1 a } I 1 1 I I 1 I I
D (output) ; ; ; ; ; ; ; E._' +1 a+3 ; ; ; ; ; —1 +2 ETR) ;
I Balnr.:l I | alrsl: I Eal'\: i I_I_. | | | alrsl: elr o I I i i sawn | E:'n. I
: A;v: : : a:l : *.clu.'e : : : : : .-'pl:'.ae =ad : : : : '\.ecnar:e' P'\e.cnar; :
e A A
| | | 1 | | 1 1 | | 1 1 1 1 1 1 1 1 1 1
es LML/ TNLANLAT D T T NN TN AT

IRAS 2770 L7777 XA ////////////,f' \7L
1cas 22271 NASAON L SN A
e ZZAT T I AT LSS, L |
Bs ZIA WITTIAL 7T CIIITITIIITIA, [N m: W
Address //ﬁ@V///@V/////////// Ib COIIP 77777777 7
uDaM, L]QMW\ f"_\ 77777777& m' W77 I I I,

7 W7/
f/////,«’, \A/I7IY
7717 XM 774777,

Da (II’IDUI:I I I I I i i I i I I C‘I | p" ¢ F 1 1 1 1 1 1
DQ {output) —————————— -.’a }{a+1} e S : : —
| | | 1 | | | b 1 1 | | 1 1 1 1 1 1 1 1 1 1 1
Bank 0 Sank O Eane I Bank Bank 0 Bark D Bank 0
ACive Sead Actve Write Wik Wirme Precharge
Read/Single write
/RAS-ICAS delay =3
[CAS latency = 3
Burst length =4
=VIH or VIL
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entel} A3V28540JTP
128Mb SDR SDRAM

Read/Burst Write Cycle

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

CLK
e
I

os TN/ TN AN

iiq._ff

—,

i\

"

IRAS 7770 ﬁ’/////f W /2 A ARSI I7N W

1cas ZZT TZTTA. LT NI 77N, LTI T e

WE 2T 777 NI N7 T 777777 77777777 A F7o 7.

BS 77270 L7777 7T X777 7777777777 7777777777, L7 7,

Address 777X R/ 7/ /2K CaX KRB L T o A AN 7 ////////////////
UDQM, LDQM //////////////). |

f’///// /)\. L /’/////////////

DQ (input)
0Q (output)

: L= ¥at1 a+2 3) | T |
I

I
1
T T T
| 1 1
| l | Lo |
i — {2 Ra+|Ka+2fa+3 ) —
. | I 1 I 1
| I 1
I I 1
I I 1

Bank [ Bankd Bank 3 1

.ﬁ.clﬁ:'.ue EZ;I EEII\S : ; su.igﬁv i I Eé.:‘njétl I I I I Frlacﬂage: Prel<:'1.r'e :
CKE 4: Vi o | o l i ! l l o
es T\ /A M_A_‘m_/ g A g A
JRAS 77A xy////f A f/////////////? V////////////A L,
ICAS }5;? ! c??????????ﬁ?? }’}7??????%7}% G????F’}

WE Z[A: ‘(ZZZA/ A 77 P A

BS //// V////?\' )V/AI' V////////////A' /////////////A' Y IS ISP
Address | s} : X
UDQM, LDQM /////////////// ] f'_ W "Z///////////////
DQ[||1putJ — T T T ——(@_fatT¥arZ@a+3—
5y O O A ke O A
o B0 mma I

Read/Burst write
/RAS-/CAS delay =3
fCAS latency = 3
Burst length = 4
=VIH or VIL
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128Mb SDR SDRAM
=——————

Auto Refresh Cycle

PN N

777,\1 }7777) ///)/////////A

MW [777277

IS IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIN /I LIS
Aadress 7/,2\“ XA L LTS TS A ST A T T S X 2 R Ml

UDaM

Loan ///////////////////////////////////////////////;
DA (input) T T ' T T

I
1
I T
1 I
i i i i i i i i i i i .
: h L h h h L idhz h L h s : :
1 1 ‘tRF‘I i 1 ] 1 1 1 1 1 ] AR;:C ] 1 'I‘ 1 ‘I
* H H i ARFC H + H g i H H
Y He'resh cycle and
o 2 A - Aty Rea

e ks mefre=n Auls Refrzzn Sank 0 sako  Read cycle
IRAS-/CAS delay =2
JCAS latency = 2
Burst length =4
=VIH or VIL

DQ (output) a a+1

Self Refresh Cycle

mummmm mmmmm
g — @WSL*E’ |

,47777?2»////' s Y7z NS
Y///AYA{ZJM 7 ! ?’///////A 7777 A7
jcas 2274 ‘({'//I’/}xi WMMWW//////A' JIT7777%

e LD L7777 77777777 AT 7T I

5s m@@mmm UIZ277,77 77777777
Address W)fw ] ///////////AY//////////AV//////EV//////////////////

UDam ,
0 ot Cor " P o
put) I | | | 13 1 R | 11 | | | | | |
1 1 1 I I B 1 1 ! 1 1 1 I 1
DG (output) T i i AL ] | S—rE— . — — 7
| [ ) J—r i {‘*,"I 1 I 1
tRP ' tARFC tARFC ! ! 1
F'@:rart command  Sell refresn eniry u*" retrzen et hfxt t=|r rafresh niny N!rl -’\+J|.O Self rEfre" ncycle
If needed command ) jgnore commard dock  commang ook refresh  RASCAS delay =3
gr No operation enable enable CL=3

BL=4
= VIH orviIL
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128Mb SDR SDRAM

Active Power-Down Mode, Clock Suspend Mode

0 112 13 14 15 16 17 18 19 20

CLK
cKe D e e A A R, T
ics i ;é%%éél ;l LN Rseas delay =2
RAS : AW ;77?}! /;?7‘/ urétlzlhegtn;}r:l 4
1cas 2L NLLLLIZTTZIN 7T XZLIZ 777700 [T LA Ll (2=l or L
WE Z£, 2 I\ TSI IS
BS /A f//////////A' LA V//////////.e" N A LAY
Address {1 b
UDaM, LDOM Loy R N
D (output) ' ' ; ; ; ' : ; —{a :(a'+1j1{:1'—2 . i . :(a;-ﬂ} i {h Xb+1 ‘b+2}{b+3} !
oo epy L e T
: Santo .*.:-.v:col:s : .Il.:-.u.-:t-cr. L'\rc: Bjrsz :!e;: tsp -\:: Rear::.-::et: Sanks ja-m:l: : Ear ::IEarlr.z :
CKE : '“:LI :.:sn-h:l:i'.:r E :s.ﬁtfrl:lzw -I\:au : :rill-e i s:¢:1. I : c1|':1 HeI::I F;mr-:r?e :F'r\e:l':'!leI : Wrike cycks
N - ! ) 1 1 .‘l_|_|_ 1 1 1 1 ! 1 1 1 ! ! TRASCAS le.‘|3}" =2
s TN NIZZZSZAIN L X727 N LT TN s ey o
Ras ZZA P77 777777777 \|_ P77 7777777777\l | 777 Bustiengtn s
1cas 22T ITLTZFTITL I [T G LTIT 777N S ITTIT A 22 e
TWE /_’Zji Ll LEL LA S LA S i ;’//////)\' [l
BS 222-“ ] | |
Rb ?'fc// s / Z // s /,‘lic b 'II'IIIIIIIIIIII

sdiress 27 KRR 7 27077 7N N

1 1 1
UDGaM, LDOM;;;;;;;;;;;;;;;;}-\ 1 f’//////)l | | i i ;‘;;;;;;;/
T T H T T T f T | THigh-z T T T T f T T T
L L . ! ! ! L L ! ! !
D3 (output) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
D (input) ————+ L e ¥b ' —
| + } 1 1 | i + 1 | |
Aciive clock Aciive clock Eank] Bank2  Wrke Jsp nd  Witie suspend  Sank3 Eariest Bank3
'«.cll e rezpand stan supend and Wrlte  Acthe s =nd Wit ="C¢"ﬂfi= Frazramge
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128Mb SDR SDRAM

Precharge Power-Down Mode

rapigipipgipgiginiininipEnEninin

%! CHE Low “ V4

i
I
CKE i
I

ics —\J'_ﬂ,_}_\q_m

IRas LA ///// ﬂmw
cas 27T ///l I 7777777 7777077,

we ZL f(/////' YZZZAW
s 0

Address f///xﬂ - 1)///////////////5 AL MZZMA
DM
o LTI 770 777 7772877 777 77 7777 77 7770 70

E
e

\ 1 1 1 1 1 1 1 1
DG (input) T ! ! ! 35 : : ! ! !
! ! ! ! ! ! ! ! !
DQ (output) — - {§— High-z— ; ; ; ;
L 'wme Lo
; + +d — s t T Fower down cycle
F oenog= cammand | Fowar down snty Pawer down IRAS-ICAS delay = 3

Active Bank 0 fCAS latency = 3
Burst length = 4
B2 = WIH ar VIL

Initialization Sequence

15

AV

L

.
3
3

(9]

b

i
N
A

T

e 722 GZZA_ U I
Address ZS S_MF;{Z/_’/_’Z{Z{Z{{Z{Z552{252{{252{222}

T T i T T T i 7 T T
1 1 I 1 I 1 1 1 I I 1
DG \ WIH - 1 1 1 1 1 1 1 1 1 1
e e e S B B B R
1 1 ! I 1 I 1 1 1 I I 1
o _/_S 5 1 1 | | 1 | 1 1 1 | | 1 :
1 ) | .
b1 I®P1 1 1 aRFC 1 41 ' *
All banks + + . Mode registar Bank active
Precharge Auto Refresh Auto Refresh 2 g Fneeded
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Zentel J A3V28540)TP

128Mb SDR SDRAM

Package Drawing

D
54 28
NONOONONOnNaONMNONNaNANannaLn

QUUUUUUUUUUUUMUUUUUUUUUUUU%77 (=

™
B
- ZD
b
e e WITH
f H}\OQO@\C\A\B\ I ;////////////////////////{% PLATING
SEEEEEEE] NN\
A IR )
MILLIMETERS BASE METAL
SYmbol PN T NOM. | MAX.
A —— | -——=]1.20 —
Al 0.05 | ———-10.15
A2 0.95 | 1.00 | 1.05
b 028 | ———| 0.45
b1 025 ———| 0.40
c 012 ———1 0.21

cl 0.12 10.127] 0.16
D 22.12122.22122.352

E [11.56]11.76[11.96
F1 [10.06]10.16[10.26
L 0.40 | 0.50 [ 0.60
e 0.80 BSC
® o [-——-] &
7D 0.71 REF
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Doc. No. DSA3V28S40JTPF.02
A3V28S40JTP
128Mb SDR SDRAM

Change History

Rev. #

Who

When

What

01

Porter

2020-06-03

Derived from A3V28S40JTP(JBF)_v1.2; updated header and footer’s formats;
Added change history; updated Zentel logo; updated Zentel memory to Zentel
Product in Type Designation Code; updated Zentel Electronics to Zentel Japan;
Removed package type FBGA in datasheet; removed speed grade -70 (143
MHz) and -75(133 MHz); added Backward compatible to 143 MHz and 133
MHz in Features; added note for speed grade -70 and -75

02

Porter

2020-10-13

Updated company logo; updated Important Notice

Important Notice:

Zentel products are not intended for medical implementation, airplane and transportation instrument, safety
equipment, or any other applications for life support or where Zentel products failure could result in life loss,
personal injury, or environment damage. Zentel customers who purchase Zentel products for use in such applications
do so in their own risk and fully agree Zentel accepts no liability for any damage from this improper use.
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