TOSHIBA

DRAM Module AC Conditions No. 20
TCH118160AJ/AFT, TC5118180A]J/AFT
TCHIVIR160AJ/AFT

Electrical Characteristics and Recommended AC Operating Conditions (Notes 6,7,8)

SYMBOL PARAMETER o0 70 UNIT | NOTES
MIN MAX MIN MAX
the Random Read or Write Cycle Time 110 - 130 - ns
tpc Fast Page Mode Cycle Time 40 - 45 - ns
trac  |Access Time from RAS - 60 - 70 ns 9,13, 14
tcac  |Access Time from CAS - 15 - 20 ns 9,13
tan Access Time from Column Address - 30 - 35 ns 9,14
topa Access Time from CAS Precharge - 35 - 40 ns
laz |CAS o Oulput in Low-Z 0 - 0 - ns
toFF Output Buffer Turn-off Delay 0 15 0 15 ns 10
tr Transition Time (Rise and Fall) 3 50 3 50 ns
trp RAS Precharge Time 40 - 50 - ns
lras  |BAS Pulse Width 60 | 10,000 | 70 | 10,000 ns
trasp  |RAS Pulse Width (Fast Page Mode) 60 | 200,000 70 |200,000 ns
trsy  |RAS Hold Time 15 - 20 - ns
ImiGe | rooharge (Fast Pago Modk) R
tcgy  |CAS Hold Time 60 - 70 - ns
tcas  |CAS Pulse Width 15 | 10,000 | 20 | 10,000 ns
thep  |RAS to CAS Delay Time 20 45 20 50 ns 13
trap  |BAS to Column Address Delay Time 15 30 15 35 ns 14
tcpp  |CAS to RAS Precharge Time 5 - 5 - ns
tcp CAS Precharge Time 10 - 10 - ns
tasp Row Address Set-Up Time 0 - 0 - ns
tRAH Row Address Hold Time 10 - 10 - ns
tasc Column Address Set-Up Time 0 - 0 - ns
tean Column Address Hold Time 10 - 15 - ns
tRaL Column Address to RAS Lead Time 30 - 35 - ns
tres Read Command Set-Up Time 0 - 0 - ns
tReH Read Command Hold Time 0 - 0 - ns 11
tRRH Read Command Hold Time referenced to RAS 0 - 0 - ns 11

1.

2.

This technical data may be controlled under LS. Export Administration Regulations and may be subject to the approval of the LS. Department of Commerce prior to export. Any export or re-expon, directly or indi-
rectly, in contravention of the LS. Export Administration Regulations is strictly prohibited.

LIFE SUPPORT PCLICY

Toshiba products described in this document are not authorized for use as critical components in life support systems without the written consent of the appropriate cofficer of Toshiba America, Inc. Life support sys-
tems are either systems intended for surgical implant in the body or systems which sustain Iife.

A critical component in any component of a life support system whose failure to perform may cause a malfunction of the life support system, or may affect its safety or effectiveness.

. Theinformation in this document has been carefully checked and is believed to be reliable; however no responsibiity can be assumed for inaccuracies that may not have been caught. All information in this data book

iz subject to change without prior notice. Furthermare, Toshiba cannot assume responsibility for the use of any license under the patent rights of Toshiba or ary third parties.
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TC5118160AJ/AFT, TC5118180AJ/AFT, TC51V18160AJ/AFT
DRAM Module AC Conditions No. 20

Standard DRAM

DRAC201194

Electrical Characteristics and Recommended AC Operating Conditions (Cont)

-60 -70
SYMBOL PARAMETER MIN | MAX | MIN | MAX UNIT | NOTES

twey | Write Command Hold Time 10 - 15 - ns

twp |Write Command Pulse Width 10 - 15 - ns

trw | Write Command to RAS Lead Time 15 - 20 - ns

towL  |Write Command to CAS Lead Time 15 - 20 - ns

tpg  |Data Set-Up Time 0 - 0 - ns

toH Data Hold Time 10 - 15 - ns

trep  |Refresh Period - 16 - 16 ms

trep  |Refresh Period (Self Refresh) - 64 - 84 ms

trep  |Refresh Period (Self Refresh) - 128 - 128 ms 15
twes  |Write Command Set-Up Time 0 - 0 - ns 13
losn | oS Set Up Time 5 | - | 5 | - | ns

{CAS before RAS Cycle)

lohr %13}%2% Cycle) 10 ) 15 ) ns

tgpc  |BAS ta CAS Precharge Time 0 - 0 - ns

lcpT ?\T%ngéﬁz?{%lggunter Test Gycle) 20 i 30 i ns

2 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



TC5118160AJ/AFT, TC5118180AJ/AFT, TC51V18160AJ/AFT

DRAC201194 Standard DRAM DRAM Module AC Conditions No. 20

Notes:

1. Stresses greater than those Iisted under “Absclute Maximum Ratings” may cause permanent damage to the device.

2. Allvoltages are referenced to Vgg.

3. leets leea leca locg depend on cycle rate.

4. leets loca depend on cutput loading. Specified values are obtained with the cutout open.

5. Address can be changed once or less while m:v.t In case of loea, it can be changed once or less during a fast page mode cyde (tpe).

6. Aninitial pause of 200us (3.3V type = 500ps) is required after power-up followed by & RAS only refresh cycles before proper device operation s achieved.
When the internal refresh counter is used, a minimum of & CAS before RAS refresh cycles instead of 8 RAS only refresh cycles are required.

7. AC measurements assume tt=5ns.

8 Viymin.)and V_{max.) are reference levels for measuring timing of input signals. Also, transition times are measured between Vi and V).

9. 5V type: This parameter is measured with a load equivalent to 2 TTL loads and 100pF
3.3V type: This paramster is measured with a load eguivalent to 1 LVTTL load and 100pF at Vog=2.0V (loy1= -2mA), Vo =0.8V (loy1=2mA).

10, tope (Mmax.) dafines the time at which the outout achieves the open circuit condition and is not referenced to output voltage levels.

11, Either troy or tgry Must be satisfied for a read cycle.

12, twes s not a restrictive operating parameter. This is included in the data sheet as electrical characteristics only. If twes 2tweg (Minu, the cycle is an early
write cycle and the data out pin will remain open circuit (high impedance) through the entire cycle; if nefther of the above sets of condition is satisfied, the
condition of the data out (at access time) s indeterminate.

13. Operation within the tgep (Max.) limit insures that tgac {Max.) can be met. tgep (Max.) s specified as a reference peint only: [f tgep is greater than the
spacified thep (Max.} limit, then access time is controlled by toac.

14. Cperation within the trap (Max.) limit insures that tgac (Max.) can be met. tgap (Max.) is specified as a reference point only: If trap is greatar than the
specified thap (Max.} lImit, then access time is controlled by taa.

15, This spedification is insured under the condition of 0KTa<B0° C.
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TC5118160AJ/AFT, TC5118180AJ/AFT, TC51V18160AJ/AFT
DRAM Module AC Conditions No. 20 Standard DRAM DRAC201194

Timing Waveforms
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DRAC201194

TC5118160AJ/AFT, TC5118180AJ/AFT, TC51V18160AJ/AFT

Standard DRAM

DRAM Module AC Conditions No. 20

Write Cycle (Early Write)
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TC5118160AJ/AFT, TC5118180AJ/AFT, TC51V18160AJ/AFT

DRAM Module AC Conditions No. 20 Standard DRAM DRAC201194
Fast Page Mode Read Cycle
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TC5118160AJ/AFT, TC5118180AJ/AFT, TC51V18160AJ/AFT
DRAC201194 Standard DRAM DRAM Module AC Conditions No. 20

Fast Page Mode Write Cycle (Early Write)
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TC5118160AJ/AFT, TC5118180AJ/AFT, TC51V18160AJ/AFT
DRAM Module AC Conditions No. 20 Standard DRAM DRAC201194

RAS Only Refresh Cycle
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TC5118160AJ/AFT, TC5118180AJ/AFT, TC51V18160AJ/AFT
DRAC201194 Standard DRAM DRAM Module AC Conditions No. 20

Hidden Refresh Cycle (Read)
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TC5118160AJ/AFT, TC5118180AJ/AFT, TC51V18160AJ/AFT
DRAM Module AC Conditions No. 20 Standard DRAM DRAC201194

Hidden Refresh Cycle (Write)
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DRAC201194

TC5118160AJ/AFT, TC5118180AJ/AFT, TC51V18160AJ/AFT
DRAM Module AC Conditions No. 20

Standard DRAM

CAS Before RAS Refresh Counter Test Cycle
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