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MOSEL VITELIC V58C3643204SAT PRELIMINARY
HIGH PERFORMANCE
3.3VOLT 2M X 32 DDR SDRAM

4 X 512K X 32
45 50 55 60
System Frequency (fck) 225MHz 200 MHz 183 MHz 166 MHz
Clock Cycle Time (tcks) 5ns 5.5ns 6 ns
Clock Cycle Time (tcka) 4.5ns
Features Description
m 4 banks x 512K x 32 organization The V58C3643204SAT is a four bank DDR
m High speed data transfer rates with system DRAM organized as 4 banks x 512K x 32. The
frequency up to 225 MHz V58C3643204SAT achieves high speed data
m Data Mask for Write Control (DM) transfer rates by employing a chip architecture that
m  Four Banks controlled by BAO & BAL prefetches multiple bits and then synchronizes the
m Programmable CAS Latency: 3, 4 output data to a system clock
m Programmable Wrap Sequence: Sequential All of the control, address, circuits are synchro-
or Interleave nized with the positive edge of an externally sup-
m Programmable Burst Length: plied clock. I/O transactions are possible on both
2, 4, 8 full page for Sequential Type edges of DQS.
2, 4, 8 full page for Interleave Type Operating the four memory banks in an inter-
m Automatic and Controlled Precharge Command leaved fashion allows random access operation to
m Suspend Mode and Power Down Mode occur at a higher rate than is possible with standard
m Auto Refresh and Self Refresh DRAMs. A sequential and gapless data rate is pos-
m Refresh Interval: 2048 cycles/16ms sible depending on burst length, CAS latency and
m Available in 100-pin TQFP speed grade of the device.
m SSTL-2 Compatible 1/0s
m Double Data Rate (DDR)
m Bidirectional Data Strobe (DQs) for input and
output data, active on both edges
m On-Chip DLL aligns DQ and DQs transitions with

CLK transitions
m Differential clock inputs CLK and CLK
= Power Supply 3.3V £ 0.3V

Device Usage Chart

Operating Package Outline CLK Cycle Time (ns) Power
Temperature Temperature
Range 100-pin TQFP -45 -50 -55 -60 Std. L Mark
0°Cto 70°C . . . . . . . Blank
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MOSEL VITELIC V58C3643204SAT

Block Diagram

Column Addresses Row Addresses
A0 - A7, AP, BAO, BA1 | | A0 - A10, BAO, BA1
Column address Column address Row address
counter buffer buffer Refresh Counter
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MOSEL VITELIC V58C3643204SAT

100 Pin TQFP Top View
PIN CONFIGURATION
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DQ29 [ 81 50 [T A7
vssQ (1] 82 49 [T A6
DQ30 1] 83 48 [11 A5
DQ31 [T 84 47 13 A4
vss (1] 85 46 [T vss
vDDQ [T] 86 45 [T A9
N.Cc [CT] 87 44 [[TIN.C
N.Cc (T[] 88 43 [TINC
N.c [T 89 100 Pin TQFP 42 [TIN.C
N.c [CT] 90 41 [TINC
N.c I 91 20 X 14 mm? 40 [T N.C
vssQ 1] 92 . . 39 [T N.C
RFU [T 93 0.65mm pin Pitch 38 [T N.C
DQS [[] 94 37 [TINC
vDbDQ [T] 95 36 [ A10
vDbD ] 96 35 [T vDbD
DQo [T 97 34 [[T7 A3
DQ1 [I] 98 33 [ A2
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Pin Names
CLK, CLK Differential Clock Input DQy—DQ7 Data Input/Output
CKE Clock Enable DMO0-DM3 Data Mask
Ccs Chip Select Vob Power (3.3V + 0.3V)
RAS Row Address Strobe Vgs Ground
CAS Column Address Strobe Vbpo Power for I/O’s (+2.5V)
WE Write Enable Vssq Ground for 1/0's
DQS Data Strobe (Bidirectional) NC Not connected
Ag-Aqg Address Inputs VREF Reference Voltage for Inputs
BAO, BAl Bank Select RFU Reserved for future use.
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MOSEL VITELIC

Signal Pin Description

V58C3643204SAT

Pin Type | Signal | Polarity Function

CLK Input Pulse Positive | The system clock input. All inputs except DQs and DMs are sampled on the rising edge

CLK Edge of CLK.

CKE Input Level |Active High| Activates the CLK signal when high and deactivates the CLK signal when low, thereby
initiates either the Power Down mode, Suspend mode, or the Self Refresh mode.

S Input Pulse |Active Low| CS enables the command decoder when low and disables the command decoder when
high. When the command decoder is disabled, new commands are ignored but previous
operations continue.

RAS,CAS| Input Pulse |Active Low| When sampled at the positive rising edge of the clock, CAS, RAS, and WE define the

WE command to be executed by the SDRAM.

DQS Input/ Pulse |Active High| Active on both edges for data input and output.
Output Center aligned to input data
Edge aligned to output data
AO - A10 Input Level — During a Bank Activate command cycle, AO-A10 defines the row address (RA0-RA10)
when sampled at the rising clock edge.
During a Read or Write command cycle, AO-An defines the column address (CAO-CAn)
when sampled at the rising clock edge. CAn depends from the SDRAM organization:
2M x 32 SDRAM CAn = CA7 (Page)
In addition to the column address, A8 is used to invoke autoprecharge operation at the
end of the burst read or write cycle. If A8 is high, autoprecharge is selected and BAO, BA1
defines the bank to be precharged. If A8 is low, autoprecharge is disabled.
During a Precharge command cycle, A8(=AP) is used in conjunction with BAO and BA1
to control which bank(s) to precharge. If A10 is high, all four banks will be precharged
simultaneously regardless of state of BAO and BA1.
BAO, Input Level — Selects which bank is to be active.
BA1
DQx Input/ Level — Data Input/Output pins operate in the same manner as on conventional DRAMSs.
Output
DMO-DM3| Input Pulse |Active High| In Write mode, DM has a latency of zero and operates as a word mask by allowing input
data to be written if it is low but blocks the write operation if is high.
VDD, VSS| Supply Power and ground for the input buffers and the core logic.
VDDQ Supply — — Isolated power supply and ground for the output buffers to provide improved noise
VSSQ immunity.
VREF Input Level — SSTL Reference Voltage for Inputs
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MOSEL VITELIC V58C3643204SAT

Auto Precharge Operation

The Auto Precharge operation can be issued by having column address Ag high when a Read or Write com-
mand is issued. If A,, is low when a Read or Write command is issued, then normal Read or Write burst op-
eration is executed and the bank remains active at the completion of the burst sequence. When the Auto
Precharge command is activated, the active bank automatically begins to precharge at the earliest possible
moment during the Read or Write cycle once tz,5(min) is satisfied.

Read with Auto Precharge

If a Read with Auto Precharge command is initiated, the DDR SDRAM will enter the precharge operation
N-clock cycles measured from the last data of the burst read cycle where N is equal to the CAS latency pro-
grammed into the device. Once the autoprecharge operation has begun, the bank cannot be reactivated until
the minimum precharge time (tgp) has been satisfied.

Read with Autoprecharge Timing

(CAS Latency = 2; Burst Length = 4)
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DQS

bQ

Begin Autoprecharge I
Earliest Bank A reactivate
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MOSEL VITELIC V58C3643204SAT
DC Characteristics
Recommended operating conditions Unless Otherwise Noted, T,=0 to 70°C
Version
Parameter Symbol Test Condition -45 | -50 | -55 | -60 | Unit | Note
Operating Current lcct Burst Lenth = 2 tgc S tremin) 350 | 340 | 330 | 330 | mA 1
(One Bank Active) loL= OMA, tee = teeming
Precharge Standby Current in lccoP CKE 8 V) max), tcc = tee(min) 60 mA
Power-down mode
Precharge Standby Current in Non lccoN | CKE 8 Viminy: CS S Vig(miny: | 165 | 160 | 155 | 150 | mA
Power-down mode tec = teemin)
Active Standby Current power-down mode| Icc3P CKE 8 Vi max): tcc = teemin 95 mA
Active Standby Currentin in Non lceaN CKE S ViH(min)s Cs S ViH(min)s 205 | 200 | 195 | 190 | mA
Power-down mode tec = teemin)
Operating Current lcca loL = 0mA, tee = tee(miny, 470 | 450 | 430 | 410 | mA 1
(Burst Mode) Page Burst, All Banks activated
Refresh Current lecs tre S tREC(min) 470 | 450 430 | 410 mA 2
Self Refresh Current lcce CKE 8 0.2V 4 mA
Notes: 1. Measured with outputs open.
2. Refresh period is 16ms.
Absolute Maximum Ratings
Parameter Symbol Value Unit
Voltage on any pin relative to Vgg Vin: VouT -1.0~4.6 \
Voltage on Vpp supply relative to Vgg Vop: Vbbg -1.0~4.6 \%
Storage temperature Tste -55 ~ +150 °C
Power dissipation Pp 1.6 w
Short circuit current los 50 mA

Note:

Functional operation should be restricted to recommended operating condition.

Exposure to higher than recommended voltage for extended periods of time could affect device reliability.
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MOSEL VITELIC V58C3643204SAT

Power & DC Operating Conditions (SSTL_2 In/Out)
Recommended operating conditions (Voltage referenced to Vgg5=0V, T5=0 to 65°C)

Parameter Symbol Min Typ Max Unit
Device Supply voltage Vpp 3.135 33 3.465 \%
Output Supply voltage Vbpo 2.375 2.50 2.625 \%
Reference voltage VREF 0.49*Vppo - 0.51*Vppg \%
Termination voltage Vit Vgeg-0.04 VREF VRert0.04 \%
Input logic high voltage Vi Vgegt0.15 - Vppo*0.30 \%
Input logic low voltage VL -0.30 - Vgeg-0.15 \%
Output logic high voltage gy =-15.2mA Vou Vit+0.76 - - \
Output logic low voltage VoL - - Vtt-0.76 \
Input leakage current m -5 - 5 HA
Output leakage current loL -5 - 5 HA

AC Input Operating Conditions
Recommended operating conditions
(Voltage referenced to Vgg=0V, Vpp=3.3V+ 5%, Vppg=2.5V+ 5%, Tp=0 to 65°C)

Parameter Symbol Min Typ Max Unit
Input High (Logic 1) Voltage; DQ Vi Vgegt0.35 - - \%
Input Low (Logic 0) Voltage; DQ Vi - - Vgreg-0.35 \%
Clock Input Differential Voltage; CK and CK Vip 0.7 - Vppg*0.6 \%
Clock Input Crossing Point Voltage; CK and CK Vix 0.5*Vppo-0.2 - 0.5*Vppo+0.2 \%

SSTL_2 AC Test Conditions

Symbol Parameter Value Units Notes
VREF Input Reference Voltage 0.5*Vppg \% 1
Vswing (max) Input Signal Maximum Peak to Peak Swing 15 \% 1,2
SLEW Input Signal Minimum Slew Rate 1.0 Vins 3

Notes: 1. Input waveform timing is referenced to the input signal crossing the Vrgr level applied to the device.
2. Compliant devices must still meet the V| (AC) and V,_ (AC) specifications under actual use conditions.
3. The 1 V/ns input signal minimum slew rate is to be maintained in the V| max (AC) to V, min (AC) range of the input
signal swing.
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MOSEL VITELIC V58C3643204SAT

SSTL_2 Output Buffers

The input voltage provided to the receiver depends on three parameters:
Vppg and current drive capabilities of the output buffer

Termination voltage

Termination resistance

Vobg 0 Vip

Class Il SSTL_2 Output Buffer (Driver)

VDDQ V=05 *VDDQ

8_c1 ‘ RT=50Q

Output

Buffer » 4 Receiver

8 | | VREF ————|
| Vour Vin | Croap = 30pF

Vsso

Capacitance (Vpp = 3.3V, Tp = 25°C, f = IMHz)

Parameter Symbol Min Max Unit
Input capacitance (Ag~A1q, BAg~BA;) Cint 25 4.5 pF
Input (ﬂ)acitance_ - Cing 25 5.0 pF
(CK, CK, CKE, CS, RAS, CAS, WE)
Data & DQS input/output capacitance (DQy~DQ3;) Cout 25 5.5 pF
Input capacitance (DMO ~ DM3) Cin3 25 5.5 pF
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MOSEL VITELIC V58C3643204SAT

AC Characteristics

-45 -50 -55 -60
Parameter Symbol| Min Max Min Max Min Max Min Max |Unit
CK cycle time CL=3 tck . 7 5.0 7 5.5 7 6.0 7 ns
CL=4 4.5 . . . ns
CK high level width ten 045 | 055 | 045 | 055 | 045 | 055 | tek
CK low level width toL 045 | 055 | 045 | 055 | 045 | 055 | tek
DQS out access time from CK tbosck -0.70 +0.70 | -0.70 +0.70 | -0.75 |+0.75| -0.75 |+0.75| ns
Output access time from CK tac -0.70 +0.70 | -0.70 +0.70| -0.75 |+0.75| -0.75 |+0.75| ns
Data strobe edge to output data edge tboso - 0.5 - 0.5 - 0.5 ns
Read preamble tRPRE 0.9 1.1 0.9 11 0.9 1.1 | tex
Read postamble trRpsT 0.4 0.6 0.4 0.6 0.4 0.6 | tck
CK to valid DQS-in tboss 075 | 125 | 075 | 125 | 075 | 1.25 | tex
DQS-In setup time twPRES 0 - 0 - 0 - ns
DQS-in hold time twPREH 0.25 - 0.25 - 0.25 - tek
DQS write postamble twpsT 0.4 0.6 0.4 0.6 0.4 0.6 | tck
DQS-In high level width thosH 0.4 0.6 0.4 0.6 0.4 0.6 | tck
DQS-In low level width tbosL 0.4 0.6 0.4 0.6 0.4 0.6 tek
Address and Control input setup time tis 12 - 1.2 - 1.2 - ns
Address and Control input hold time tin 0.9 - 0.9 - 0.9 - ns
DQ and DM setup time to DQS tps 0.5 - 0.5 - 0.5 - ns
DQ and DM hold time to DQS toH 0.5 - 0.5 - 0.5 - ns
Clock half period thp teLmin OF - teLmin OF - teLmin OF - ns
tcHmin tcHmin tcHmin
Output DQS valid window ton thp- - thp- - thp- - ns
0.75ns 0.75ns 0.75ns
Row cycle time trc 58 60 60.5 60 ns
Refresh row cycle time tREC 69 70 715 72 ns
Row active time trRAS 40 100K 44 100K 48 100K | ns
RAS to CAS delay treb 18 20 22 24 ns
Row precharge time trRp 12 20 16.5 18 ns
Row active to Row active delay tRRD 9 14 11 12 ns
Last data in to Row precharge twr 2 2 2 2 tek
Last data in to Read command delay tcpLR 2 2 2 2 tek
Col. address to Col. address delay tcep 1 1 1 1 tek
Mode register set cycle time tMRD 2 2 2 2 tek
Power down exit time tPEDX Ltckts ltckHs ltcktts ns
Self refresh exit to active command delay] tysa 69 70 715 72 ns
Self refresh exit to read command delay | tysr 200 200 200 | teg
Auto precharge write recovery + toaL 6 6 5 5 tck
Precharge
Refresh interval time tREF 7.8 7.8 7.8 ps
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MOSEL VITELIC V58C3643204SAT
AC Characteristics
V58C3643204SAT-45
Frequency Cas Latency tRC tRFC tRAS tRCDRD tRCDWR tRp tRRD Unit
250MHz (4.5ns) 4 13 15 9 4 2 4 2 tck
222MHz (5.0ns) 3 12 14 8 4 2 4 2 tck
183MHz (5.5ns) 3 12 14 8 4 2 4 2 tck
166MHz (6.0ns) 3 10 12 7 3 2 3 2 tck
143MHz (7.0ns) 3 9 11 6 3 2 3 2 tck
V58C3643204SAT-50
Frequency Cas Latency tRC tRFC tRAS tRCDRD tRCDWR tRp tRRD Unit
200MHz (5.0ns) 3 12 14 8 4 2 4 2 tck
183MHz (5.5ns) 3 12 14 8 4 2 4 2 tck
166MHz (6.0ns) 3 10 12 7 3 2 3 2 tck
143MHz (7.0ns) 3 9 11 6 3 2 3 2 tek
V58C3643204SAT-55
Frequency |Cas Latency tre treC tras treorp | tRCDWR trp trRrRD Unit
183MHz (5.5ns) 3 12 14 8 4 2 4 2 tck
166MHz (6.0ns) 3 10 12 7 3 2 3 2 tck
143MHz (7.0ns) 3 9 11 6 3 2 3 2 tck
V58C3643204SAT-60
Frequency |[Cas Latency tre trRFEC tras tRcDRD tRcDWR trp tRRD Unit
166MHz (6.0ns) 3 10 12 7 3 2 3 2 tck
143MHz (7.0ns) 3 9 11 6 3 2 3 2 tck
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MOSEL VITELIC V58C3643204SAT

Package Diagram

100-Pin TQFP
Dimensions in Millimeters
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	pF

	AC CHARACTERISTICS
	•
	7
	5 .0
	7
	5.5
	7
	6 .0
	7
	ns
	4.5
	•
	•
	•
	ns
	0.45
	0.55
	0.45
	0.55
	0.45
	0.55
	tCK
	0.45
	0.55
	0.45
	0.55
	0.45
	0.55
	tCK
	-0.70
	+0.70
	-0.70
	+0.70
	-0.75
	+0.75
	-0.75
	+0.75
	ns
	-0.70
	+0.70
	-0.70
	+0.70
	-0.75
	+0.75
	-0.75
	+0.75
	ns
	-
	0.5
	-
	0.5
	-
	0.5
	ns
	0.9
	1.1
	0.9
	1.1
	0.9
	1.1
	tCK
	0.4
	0.6
	0.4
	0.6
	0.4
	0.6
	tCK
	0.75
	1.25
	0.75
	1.25
	0.75
	1.25
	tCK
	0
	-
	0
	-
	0
	-
	ns
	0.25
	-
	0.25
	-
	0.25
	-
	tCK
	0.4
	0.6
	0.4
	0.6
	0.4
	0.6
	tCK
	0.4
	0.6
	0.4
	0.6
	0.4
	0.6
	tCK
	0.4
	0.6
	0.4
	0.6
	0.4
	0.6
	tCK
	1.2
	-
	1.2
	-
	1.2
	-
	ns
	0.9
	-
	0.9
	-
	0.9
	-
	ns
	0.5
	-
	0.5
	-
	0.5
	-
	ns
	0.5
	-
	0.5
	-
	0.5
	-
	ns
	tCLmin or tCHmin
	-
	tCLmin or tCHmin
	-
	tCLmin or tCHmin
	-
	ns
	tHP- 0.75ns
	-
	tHP- 0.75ns
	-
	tHP- 0.75ns
	-
	ns
	58
	60
	60.5
	60
	ns
	69
	70
	71.5
	72
	ns
	40
	100K
	44
	100K
	48
	100K
	ns
	18
	20
	22
	24
	ns
	12
	20
	16.5
	18
	ns
	9
	14
	11
	12
	ns
	2
	2
	2
	2
	tCK
	2
	2
	2
	2
	tCK
	1
	1
	1
	1
	tCK
	2
	2
	2
	2
	tCK
	1tCK+tIS
	1tCK+tIS
	1tCK+tIS
	ns
	69
	70
	71.5
	72
	ns
	200
	200
	200
	tCK
	6
	6
	5
	5
	tCK
	7.8
	7.8
	7.8
	µs


