SIEMENS

16 MBit Synchronous DRAM HYB 39S516400/800/160AT-8/-10
(second generation)

Advanced Information

* High Performance: + Multiple Burst Read with Single Write
— = - Operation
CAS latency =3 8 10| Units » Automatic and Controlled Precharge
fex 125 100 | MHz Command
teks 8 10 |ns « Data Mask for Read/Write control (x 4, x 8)
tacs 7 8 ns e Dual Data Mask for byte control (x 16)

« Auto Refresh (CBR) and Self Refresh

+ Single Pulsed RAS Interface » Suspend Mode and Power Down Mode

» Fully Synchronous to Positive Clock Edge * 4096 refresh cycles/64 ms

e 0to 70 °C operating temperature * Random Column Address every CLK

« Dual Banks controlled by A11 (Bank Select) (1-N Rule)

« Programmable CAS Latency: 1, 2, 3  Single 3.3V £ 0.3 V Power Supply

« Programmable Wrap Sequence: Sequential * LVTTL Interface versions
or Interleave » Plastic Packages:

« Programmable Burst Length: P-TSOPII-44-1 400 mil width (x 4, x 8)
1, 2, 4, 8 and full page for Sequential type P-TSOPII-50-1 400 mil width (x 16)

1, 2, 4, 8 for Interleave type

The HYB 39S51640x/80x/16XAT are dual bank Synchronous DRAM’s based on the die revisions “B”
and “C” and organized as 2 banks x 2 MBit x 4, 2 banks x 1 MBit x 8 and 2 banks x 512 kBit x 16
respectively. These synchronous devices achieve high speed data transfer rates up to 125 MHz by
employing a chip architecture that prefetches multiple bits and then synchronizes the output data to
a system clock. The chip is fabricated with SIEMENS advanced 16 MBit DRAM process technology.

The device is designed to comply with all JEDEC standards set for synchronous DRAM products,
both electrically and mechanically. All of the control, address, data input and output circuits are
synchronized with the positive edge of an externally supplied clock.

Operating the two memory banks in an interleaved fashion allows random access operation to occur
at higher rate than is possible with standard DRAMSs. A sequential and gapless data rate of up to
125 MHz is possible depending on burst length, CAS latency and speed grade of the device.

Auto Refresh (CBR) and Self Refresh operation are supported. These devices operate with a single
3.3V £0.3V power supply and are available in TSOPII packages.
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SIEMENS

HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

Ordering Information

Type

Ordering Code

Package

Description

LVTTL-Version

HYB 39S16400AT-8

Q67100-Q1333

P-TSOPII-44-1 (400 mil)

125 MHz 2B x 2 M x 4 SDRAM
PC66 2-2-2

HYB 39S16400AT-10

Q67100-Q1323

P-TSOPII-44-1 (400 mil)

100 MHz 2B x 2 M x 4 SDRAM
PC66 2-2-2

HYB 39S16800AT-8

Q67100-Q1335

P-TSOPII-44-1 (400 mil)

125 MHz 2B x 1 M x 8 SDRAM
PC66 2-2-2

HYB 39S16800AT-10

Q67100-Q1327

P-TSOPII-44-1 (400 mil)

100 MHz 2B x 1 M x 8 SDRAM
PC66 2-2-2

HYB 39S16160AT-8

Q67100-Q1337

P-TSOPII-50-1 (400 mil)

125 MHz 2B x 512 k x 16 SDRAM

HYB 39S16160AT-10

Q67100-Q1331

P-TSOPII-50-1 (400 mil)

100 MHz 2B x 512 k x 16 SDRAM

Pin Names
CLK Clock Input DQ Data Input/Output
CKE Clock Enable DQM, LDOM, Data Mask
UDQM
CS Chip Select Voo Power (+ 3.3 V)
RAS Row Address Strobe Vss Ground
CAS Column Address Strobe Voo Power for DQ’s (+ 3.3 V)
WE Write Enable Vsso Ground for DQ'’s
A0 - A10 Address Inputs NC Not connected
All (BS) Bank Select

Semiconductor Group

1998-10-01



SIEMENS

HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

Pin Configuration
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SIEMENS

HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

Signal Pin Description

Pin Type

Signal

Polarity

Function

CLK Input

Pulse

Positive
Edge

The system clock input. All of the SDRAM inputs are
sampled on the rising edge of the clock.

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.

CS 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 Input

Pulse

Active
Low

When sampled at the positive rising edge of the clock,
CAS, RAS and WE define the command to be executed by
the SDRAM.

AO - A10 |Input

Level

During a Bank Activate command cycle, AO - A10 defines
the row address (RAO - RA10) when sampled at the rising
clock edge.

During a Read or Write command cycle, A0 - A9 defines
the column address (CAO - CAn) when sampled at the
rising clock edge. CAn depends from the SDRAM
organisation.

4M x 4 SDRAM CAn = CA9

2M x 8 SDRAM CAn = CA8

1M x 16 SDRAM CAn = CA7

In addition to the column address, A10 is used to invoke
autoprecharge operation at the end of the burst read or
write cycle. If A10 is high, autoprecharge is selected and
Al1l defines the bank to be precharged (low = bank A,
high = bank B). If A10 is low, autoprecharge is disabled.
During a Precharge command cycle, A10 is used in
conjunction with A11 to control which bank(s) to
precharge. If A10 is high, both bank A and bank B will be
precharged regardless of the state of A11. If A10 is low,
then A1l is used to define which bank to precharge.

All (BS) | Input

Level

Selects which bank is to be active. A11 low selects bank A
and Al1 high selects bank B.

DQx Input
Output

Level

Data Input/Output pins operate in the same manner as on
conventional DRAMs.

Semiconductor Group
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SIEMENS

HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

Signal Pin Description (cont'd)

Pin Type |Signal | Polarity | Function

DQM Input | Pulse |Active | The Data Input/Output mask places the DQ buffers in a

LDQM High high impedance state when sampled high. In Read mode,

UDQM DQM has a latency of two clock cycles and controls the
output buffers like an output enable. In Write mode, DQM
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 DQM is high.

Vop Supply | — — Power and ground for the input buffers and the core logic.

VSS

Vbbo Supply |- - Isolated power supply and ground for the output buffers to

Vsso provide improved noise immunity.

Semiconductor Group
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SIEMENS

HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

CKE —» CKE Buffer . d
s P - ~ mxon
Refresh Clock X
Row Decoder K ] MemoryBanka |-
i 2048
Row Bank A J 1024ﬁ %
Address Row/Column | . —
Cou:\ter Select Sense Amplifiers L
CLK —»f  CLK Buffer 11 : Column Decoder ||
—l_‘/\ Predecode A and DQ Gate |
R G2
AL > — — g
A2 s I 12 3 Sequential N
A3 —> \:/' <I, f\‘/ Control  |— Data Latches Ixx
A4 g Bank A " - DQO
A5 — = <] I
A — 2 * 1 8 2 |l oot
A7 — ¢ | 11, ; — 1 =
ﬁg :: § —] Mode Register J% § L > DQ2
A10 o — 2] 8 2 |l bos
All(BS) —» I R , . EE £
P I 3 Sequential i I;," &
— — — Control > a
CS —» CSBuffer > | Bank B Data Latches |-
P ( _ £
— p— S 11 8
RAS —»| RAS Buffer > § _I_'\, Predecode B I:.;'
v 1] = i Column Decoder
J— — S and DQ Gate
CAS —»] CAS Buffer > £ Bank B
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_ p— j Select 7
WE —» WE Buffer > 1024
> i
J'l @ Memory Bank B
DOM —»{ DQM Buffer RowDecoder - K=— 1 5048 x 1024
2048
SPB02835
Block Diagram for HYB 39S16400T (2 banks x 4 M x 4 SDRAM)
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SIEMENS

HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

CKE —»| CKE Buffer c
| ser m@ '
Refresh Clock Row Decoder Mezr%?yXBiﬁ A H
v }] 2048
Row Bank A 8 512 ﬁ@
Address Row/Column : = As
Counter Select
\ Sense Amplifiers
CLK —»| CLK Buffer 11 ¢ 8 Column Decoder
| Predecode A and DQ Gate
0 “ i
Al —P =
A2 — < 12 3 Sequential 8
A3 = —{  Control #—> Data Latches -
ﬁg 18 Bank A « |||{f«> DQO0
_’ 5 —
Mo G 1 o| = £ |IIs 5%
A7 — 8| 1 11, ) — 1 = ||| b3
A8 — 3 Mode Register I=3 —» DQ4
oo = g s S ||l 0gs
ALD  —» ——3 = |l pas
ALl(BS) —» IR , 8 M £ |l a7
1 I 3 Sequential g
_ — — Control 8 o
CS —»| CSBuffer > | Bank B Data Latches
vy 1 .
7S ] s JE |||l 8@
RAS —» RAS Buffer 3 Predecode B ‘
2 —V :
v« 1| = i 8 Column Decoder
— — g and DQ Gate 1
CAS —»| CAS Buffer > = Bank B
IS ] Row?golumn Sense Amplifiers
o ¥ Select g 1
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— P
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QM —»| DQM Buffer Row Decoder [, -— ) 2048 x 512
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SPB02836
Block Diagram for HYB 39S16800T (2 banks x 1 M x 8 SDRAM)
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SIEMENS

HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM
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WE —» WE Buffer > _ 256 \@@
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UDQM—»| DQM Buffer Row Decoder 2048 x 256 |
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SPB02837
Block Diagram for HYB 39S16160T (2 banks x 512 k x 16 SDRAM)
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SIEMENS HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

Operation Definition

All of SDRAM operations are defined by states of control signals CS, RAS, CAS, WE, and DQM at
the positive edge of the clock. The following list shows the most important operation commands.

Operation CS RAS |CAS |WE (L/U)DQM
Standby, Ignore RAS, CAS, WE and Address H X X X X
Row Address Strobe and Activating a Bank L L H H X
Column Address Strobe and Read Command L H L H X
Column Address Strobe and Write Command L H L L X
Precharge Command L L H L X
Burst Stop Command L H H L X
Self Refresh Entry L L L H X
Mode Register Set Command L L L L X
Write Enable/Output Enable X X X X L
Write Inhibit/Output Disable X X X X H
No Operation (NOP) L H H H X

Mode Register

For application flexibility, a CAS latency, a burst length, and a burst sequence can be programmed
in the SDRAM mode register. The mode set operation must be done before any activate command
after the initial power up. Any content of the mode register can be altered by reexecuting the mode
set command. Both banks must be in precharged state and CKE must be high at least one clock
before the mode set operation. After the mode register is set, a Standby or NOP command is
required. Low signals of RAS, CAS, and WE at the positive edge of the clock activate the mode set
operation. Address input data at this timing defines parameters to be set as shown in the following
table.
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SIEMENS HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

BS | Al0 A9 A8 A7 A6 A5 A4 A3 A2 Al A0 | Address Bus (Ax)

y 4 A4 y 4 4 L 4 h 4 L A A 4

Operation Mode CAS Latency BT Burst Length Mode Register (Mx)
Operation Mode Burst Type
M11|M10| M9 | M8 | M7 Mode M3 Type
ojojJojJojo Normal 0 Sequential
Multiple Burst 1 Interleave
X|1xXx|]1]0]0O0 with Single
Write
v
Burst Length
CAS Latency <+—— Length
M2 | M1 | MO
M6 | M5 | M4 Latency Sequential Interleave
ojJojo Reserve 0J]0]oO 1 1
0jJ]01]1 1 0J]0]1 2 2
0o]J]11]0 2 0o|l11]0 4 4
01111 3 01111 8 8
110710 Reserve 1107]0 Reserve Reserve
110 1 Reserve 11]10 1 Reserve Reserve
1 1 0 Reserve 1 1 0 Reserve Reserve
1 1 1 Reserve 1 1 1 Full Pagek) Reserve
") optional
Sequential Burst Addressing Interleave Burst Addressing
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
1 2 3 4 5 6 7 0 1 0 3 2 5 4 7 6
2 3 4 5 6 7 0 1 2 3 0 1 6 7 4 5
3 4 5 6 7 0 1 2 3 2 1 0 7 6 5 4
4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3
5 6 7 0 1 2 3 4 5 4 7 6 1 0 3 2
6 7 0 1 2 3 4 5 6 7 4 5 2 3 0 1
7 0 1 2 3 4 5 6 7 6 5 4 3 2 1 0
SPD03138

Address Input for Mode Set (Mode Register Operation)
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SIEMENS HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

Read and Write Access Mode

When RAS is low and both CAS and WE are high at the positive edge of the clock, a RAS cycle
starts. According to address data, a word line of the selected bank is activated and all of sense
amplifiers associated to the word line are fired. A CAS cycle is triggered by setting RAS high and
CAS low at a clock timing after a necessary delay, tzcp, from the RAS timing. WE is used to define
either a read (WE = H) or a write (WE = L) at this stage.

SDRAM provides a wide variety of fast access modes. In a single CAS cycle, serial data read or
write operations are allowed at up to a 125 MHz data rate. The numbers of serial data bits are the
burst length programmed at the mode set operation, i.e., one of 1, 2, 4, 8 and full page. Column
addresses are segmented by the burst length and serial data accesses are done within this
boundary. The first column address to be accessed is supplied at the CAS timing and the
subsequent addresses are generated automatically by the programmed burst length and its
sequence. For example, in a burst length of 8 with interleave sequence, if the first address is ‘2’,
then the rest of the burst sequence is 3, 0, 1, 6, 7, 4, and 5.

Full page burst operation is only possible using the sequential burst type and page length is a
function of the 1/0O organisation and column addressing. Full page burst operation do not self
terminate once the burst length has been reached. In other words, unlike burst length of 2, 3 or 8,
full page burst continues until it is terminated using another command.

Similar to the page mode of conventional DRAM'’s, burst read or write accesses on any column
address are possible once the RAS cycle latches sense amplifiers. The maximum tg, or the refresh
interval time limits the number of random column accesses. A new burst access can be done even
before the previous burst ends. The interrupt operation at every clock cycles is supported. When the
previous burst is interrupted, the remaining addresses are overridden by the new address with the
full burst length. An interrupt which accompanies with an operation change from a read to a write is
possible by exploiting DQM to avoid bus contention.

When two banks are activated sequentially, interleaved bank read or write operations are possible.
With the programmed burst length, alternate access and precharge operations on two banks can
realize fast serial data access modes among many different pages. Once two banks are activated,
column to column interleave operation can be done between two different pages.

Refresh Mode

SDRAM has two refresh modes, a CAS-before-RAS (CBR) automatic refresh and a self refresh. All
of banks must be precharged before applying any refresh mode. An on-chip address counter
increments the word and the bank addresses and no bank information is required for both refresh
modes. The chip enters the automatic refresh mode, when RAS and CAS are held low and CKE and
WE are held high at a clock timing. The mode restores word line after the refresh and no external
precharge command is necessary. A minimum tzc time is required between two automatic
refreshes in a burst refresh mode. The same rule applies to any access command after the
automatic refresh operation.

The chip has an on-chip timer and the self refresh mode is available. It enters the mode when RAS,
CAS, and CKE are low and WE is high at a clock timing. All of external control signals including the
clock are disabled. Returning CKE to high enables the clock and initiates the refresh exit operation.
After the exit command, at least one ty delay is required prior to any access command.

Semiconductor Group 11 1998-10-01



SIEMENS HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

DQM Function

DQM has two functions for data I/O read write operations. During reads, when it turns to high at a
clock timing, data outputs are disabled and become high impedance after two clock delay (DQM
Data Disable Latency t5). It also provides a data mask function for writes. When DQM is activated,
the write operation at the next clock is prohibited (DQM Write Mask Latency tyq,, = zero clocks).

Suspend Mode

During normal access mode, CKE is held high and CLK is enabled. When CKE is low, it freezes the
internal clock and extends data read and write operations. One clock delay is required for mode
entry and exit (Clock Suspend Latency tg)).

Power Down

In order to reduce standby power consumption, a power down mode is available. Bringing CKE low
enters the power down mode and all of receiver circuits are gated. All banks must be precharged
before entering this mode. One clock delay is required for mode entry and exit. The Power Down
mode does not perform any refresh operation.

Auto Precharge

Two methods are available to precharge SDRAMs. In an automatic precharge mode, the CAS
timing accepts one extra address, CA10, to determine whether the chip restores or not after the
operation. If CA10 is high when a Read Command is issued, the Read with Auto-Precharge function
is initiated. The SDRAM automatically enters the precharge operation one clock after the Read
Command is registered for CAS latencies of 1 and 2, and two clocks for CAS latencies of 3. If
CAS10 is high when a Write Command is issued, the Write with Auto-Precharge function is initiated.
The SDRAM automatically enters the precharge operation one clock delay form the last data-in for
CAS latencies of 1 and 2 and two clocks for CAS latencies of 3. This delay is referenced as tpp, .

Precharge Command

If CA10 is low, the chip needs another way to precharge. In this mode, a separate precharge
command is necessary. When RAS and WE are low and CAS is high at a clock timing, it triggers the
precharge operation. Two address bits, A10 and Al1, are used to define banks as shown in the
following list. The precharge command may be applied coincident with the last of burst reads for
CAS Latency = 1 and with the second to the last read data for CAS Latencies = 2 & 3. Writes
require a time t,p, from the last burst data to apply the precharge command.
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SIEMENS HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

Bank Selection by Address Bits

A10 All
Bank A only Low Low
Bank B only Low High
Both A and B High Don't Care

Burst Termination

Once a burst read or write operation has been initiated, there are several methods in which to
terminate the burst operation prematurely. These methods include using another Read or Write
Command to interrupt an existing burst operation, use a Precharge Command to interrupt a burst
cycle and close the active bank, or using the Burst Stop Command to terminate the existing burst
operation but leave the bank open for future Read or Write Commands to the same page of the
active bank. When interrupting a burst with another Read or Write Command care must be taken to
avoid DQ contention. The Burst Stop Command, however, has the fewest restrictions making it the
easiest method to use when terminating a burst operation before it has been completed. If a Burst
Stop command is issued during a burst write operation, then any residual data from the burst write
cycle will be ignored. Data that is presented on the DQ pins before the Burst Stop Command is
registered will be written to the memory.

Power Up Procedure

All Vb and Vppq must reach the specified voltage no later than any of input signal voltages. An
initial pause of 200 us is required after power on. All banks have to be precharged and a minimum
of 2 auto-refresh cycles are required prior to the mode register set operation.
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SIEMENS HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

Absolute Maximum Ratings

Operating teMPErAtUIE FTANGE ....uuuiiieeeeeeeeeeeiiee e e ee e e e e e e s e e e e e e e eaaer e e e e eeeeeeesraaaaaans Oto+70°C
Storage teMPErature FaNQE . ....... i viei e ee et e e et e e e e e e e e e e e e et e e e araas e e eeaaaeeeeenns —551t0+ 150 °C
INPUL/OULPUL VOIRAGE ..o —0.5to min (V¢ +0.5,4.6) V
Power supply voltage Vpp / Vppg - eeerereiniiiiiiii -10to+4.6V
POWET DISSIPALION «...eeiiiiiiei e e e e e e e e e e e e et e e e e e e e e e e eeee et e e e e eaeeeaarre e aaeas 1w
Data out current (SO CIFCUIL) ........uuuiiiii i e e e e e e e et e e e e e e e e eareneees 50 mA

Note: Stresses above those listed under “Absolute Maximum Ratings’ may cause permanent
damage of the device. Exposure to absolute maximum rating conditions for extended periods
may affect device reliability.

Recommended Operation and Characteristics for LV-TTL Versions
To=01070°C; Vgs=0V; Vpp, Vppg =33V 03V

Parameter Symbol Limit Values Unit | Notes
min. max.

Input high voltage Vi 2.0 Ve +03 |V 1,2

Input low voltage vV, -0.3 0.8 \Y L2

Output high voltage (15,1 =— 2.0 mA) Vou 2.4 - V

Output low voltage (Igyr = 2.0 mA) Vo, - 0.4 V

Input leakage current, any input Ly -10 10 HA

(0V <V < Vppo all other inputs =0 V)

Output leakage current lowy -10 10 HA

(DQ is disabled, 0 V < Vg1 < V)

Capacitance
T,=0t070°C; Vpp=33V+03V,f=1MHz

Parameter Symbol | max. Values | Unit
Input capacitance (AO to Al11) C, 4 pF
Input capacitance (RAS, CAS, WE, CS, CLK, CKE, DQM) Cp, 4 pF
Output capacitance (DQ) Co 5 pF
Vier Crer 8 pF
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SIEMENS

HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

Operating Currents
T,=0t070°C,V,=33V+03V
(Recommended Operating Conditions unless otherwise noted)

Parameter Symbol| Test Condition CAS -8 -10 | Unit| Note
Latency | max [ max.
Operating current | | ¢, Burst Length = 4 1 80 (65 |mA |®7
tok = tokminy 1o = 0 MA 3 125 |100 |mA
2 bank interleave operation
Precharge lccop CKE < Vi max) ek = tokming| — 3 3 mA
Standby currentin
Power Down o
I CKE <V, , Lok = infinite | — 2 2 mA
Mode cCc2pPs IL(MAX.)' ‘CK
Standby currentin tek 2 tokguiny INPUt signals
Non-power down changed once in 3 cycles
Mode lecans | CKE 2 Vigamny tex = infinite, | - 10 |10 [mA
input signals are stable
Active Standby lccap CKE < Vi max).» tek = tekming| — mA
current in Power
Down Mod lccaps | CKE < Vi wax), - mA
own Mode t.x = infinite, input signals
are stable
current in Non- tek 2 texuivy: Changed once 6
power Down in 3 cycles
tck = infinite, input signals
are stable
Burst Operating | lccy Burst Length = full page 1 50 (40 |mA |®7
current trc = infinite 2 80 |65
tok = tokminy 1o =0 MA 3 120 |95
2 banks activated
Refresh current 2 95 |75 |mA
3 115 |90 |mA
Self Refresh lccs CKE<0.2V - 2 2 mA |57
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SIEMENS HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

AC Characteristics 8°

To=01t070°C;Vgg=0V;V,c=33Vx03V,t;=1ns

Parameter Symbol Limit Values Unit | Note
-8 -10

min. |max. |min. | max.

Clock and Clock Enable

Clock Cycle time tex

CAS Latency = 3 8 - 10 - ns

CAS Latency =2 12 - 15 - ns

CAS Latency =1 24 - 30 - ns
System frequency tek

CAS Latency = 3 - 125 |- 100 MHz

CAS Latency = 2 - 83 - 66 MHz

CAS Latency =1 - 41 - 33 MHz
Clock Access time tac

CAS Latency = 3 - 7 - 8 ns |10

CAS Latency = 2 - 8 - 9 ns

CAS Latency =1 - 21 - 27 ns
Clock High Pulse width ten 3 - 35 - ns
Clock Low Pulse width teL 3 - 3.5 - ns
Transition time (rise and fall) tr 1 30 1 30 ns
Setup and Hold Times
Command Setup time tes 25 |- 3 - ns |
Address Setup time tas 25 |- 3 — ns |
Data In Setup time tos 25 |- 3 - ns |1
CKE Setup time toxs 25 |- 3 - ns |1
CKE Set-up time (Power down mode) toksp 25 |- 3 - ns |
CKE Set-up time (Self Refresh Exit) teksr 8 - 8 - ns
Command Hold time ten 1 - 1 - ns |
Address Hold time tay 1 - 1 - ns |1
Data In Hold time ton 1 —~ 1 - ns |
CKE Hold time tekn 1 - 1 — ns |
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SIEMENS HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

AC Characteristics (cont'd) &?°
To=01t070°C; Vgsg=0V;Vc=33V+03V,t;=1ns

Parameter Symbol Limit Values Unit | Note
-8 -10
min. |max. [min. |max.
Common Parameters
Row to Column Delay time trep 24 - 30 - ns
Row Active time tras 36 120k |45 120k |ns
Precharge time trp 24 - 30 - ns
Row Cycle time tre 60 120k |75 120k |ns
Bank to Bank delay time trro 16 - 20 - ns
CAS to CAS delay time (same bank) teen 1 - 1 - CLK

Refresh Cycle

Self Refresh Exit time tsrex 2 CLK + tg ns |
Refresh period (4096 cycles) toer - 64 - 64 ms |12
Read Cycle
Data Out Hold time ton 3 - 3 — ns
Data Out to Low Impedance time t., 0 - 0 - ns
Data Out to High Impedance time t,, 14
CAS Latency = 3 - 5 - 6 ns
CAS Latency =2 - 7 - 8 ns
CAS Latency =1 - 19 - 25 ns
DQM Data Out Disable Latency thoz 2 - 2 - CLK
Write Cycle

Last Data-Input to Precharge
(Write Recovery Latency)

CL=1,2 |tp 1 - 1 - CLK
CL=3 2 - 2 - CLK
DQM Write Mask Latency thow 0 - 0 — CLK
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SIEMENS HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

Notes

1. Allvoltages are referenced to Vgg.

2. V,y may overshoot to V. + 2.0 V for pulse width of < 4 ns with 3.3 V. V,_ may undershoot to
— 2.0 V for pulse width < 4.0 ns with 3.3 V. Pulse width measured at 50 % points with amplitude
measured peak to DC reference.

3. Under all conditions V5o must be less than or equal to Vi,

4. The value of Vg may be selected by the user to provide optimum noise margin in the system.
Vrer has to be in the range between 0.43 x Vppg and 0.47 x Vo and is expected to track
variations in Vppq.

5. V) may overshoot to Vpp, Vppg + 1.2 V for pulse width < 5 ns and V) may undershoot to Vg,
Vssq — 1.2 V for pulse width < 5 ns,

6. The specified values are valid when addresses are changed no more than three times during

trcuiny @nd when No Operation commands are registered on every rising clock edge during

treminy-

The specified values are valid when data inputs (DQ’s) are stable during tzcoin -

8. An initial pause of 200 pus is required after power-up, then a Precharge All Banks command
must be given followed by 8 Auto Refresh (CBR) cycles before the Mode Register Set
Operation can begin.

9. AC timing tests for LV-TTL versions have V, = 0.4 V and V|, = 2.4 V with the timing referenced
to the 1.4 V crossover point. The transition time is measured between V,, and V. All AC
measurements assume t; = 1 ns with the AC output load circuit shown in figure below.

10. If clock rising time is longer than 1 ns, (/2 — 0.5) ns has to be added to this parameter.

11. If t; is longer than 1 ns, a time (t; — 1) ns has to be added to this parameter.

12. Any time that the refresh Period has been exceeded, a minimum of two Auto (CBR) Refresh
commands must be given to “wake-up” the device.

13. Self Refresh Exit is a synchronous operation and begins on the 2nd positive clock edge after
CKE returns high. Self Refresh Exit is not complete until a time period equal to ty. is satisfied
once the Self Refresh Exit command is registered.

14. Referenced to the time which the output achieves the open circuit condition, not to output
voltage levels.

~
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SIEMENS HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM
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Jl X 24V
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Semiconductor Group 19 1998-10-01



SIEMENS HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

Clock Frequency and Latency

Parameter Symbol Speed Sort Unit
-8 -10
Clock frequency max. | tek 125 |83 100 |66 MHz
Clock Cycle time min. | tek 8 12 10 15 ns
CAS latency min. | taa 3 2 3 2 CLK
Row to Column delay min. |tgzep 3 CLK
RAS latency min. | tg, 6 CLK
Row Active time min. | tras 5 3 CLK
max. | tzas 120 |120 |120 |120 |ps
Row Precharge time min. |tgp 3 2 3 2 CLK
Row Cycle time min. | tzc 8 5 8 5 CLK
Last Data-In to Precharge (Write Recovery) |min. |typ. 2 1 2 1 CLK
Last Data-In to Active/Refresh min. [tpp +tgp |5 3 5 3 CLK
Bank to Bank delay time min. | tzrp 2 2 2 2 CLK
CAS to CAS delay time min. | tecp 1 1 1 1 CLK
Write latency fixed |ty 0 0 0 0 CLK
DQM Write Mask latency fixed | thow 0 0 0 0 CLK
DQM Data Disable latency fixed | tpoz 2 2 2 2 CLK
Clock Suspend latency fixed |teg. 1 1 1 1 CLK
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SIEMENS HYB 39S16400/800/160AT-8/-10
16 MBit Synchronous DRAM

Package Outlines

Plastic Package P-TSOPII-44
(400 mil, 0.8 mm lead pitch)

Thin Small Outline Package, SMD

;Siisﬂ 10.1610.133
e +
‘ B W P 0.5:0.1 .
1545 11.76+0.2
21x[0.8]=[16.8 :
) |- =< @44X

— -

44
é ¢
IS
(o}
/- 1 AZ.S max 22
18.41 013" GPX05941
Index Marking

Y Does not include plastic or metal protrusion of 0.15 max per side

2 Does not include plastic protrusion of 0.25 max per side
%) Does not include dambar protrusion of 0.13 max per side

Sorts of Packing

Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”.

SMD = Surface Mounted Device Dimensions in mm
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Plastic Package P-TSOPII-50
(400 mil, 0.8 mm lead pitch)

Thin Small Outline Package, SMD

>
£

|~ 10.1610-3
—

0.1£0.05
1£0.05
+0.06

|08 05+01_ 4
—

0.4%3% 11.76%0.2
= ]0.2 @] 50x

AARANARAARARAAANARAAARARE

LEEEEEEEEEEEEEEEEEEEEELEEE)

onad) 25
_20.95%0137 GPX05956

Index Marking

1) Does not include plastic or metal protrusion of 0.25 max. per side

Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”.

SMD = Surface Mounted Device Dimensions in mm
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