TMS4C1025
1048 576-BIT DYNAMIC RANDOM-ACCESS MEMORIES

SMGS024F — MAY 1986 — REVISED NOVEMBER 1990

timing requirements over recommended ranges of supply voltage and operating free-air

temperature
ALT. TMS4C1025-80 | TMS4C1025-10 | TMS4C1025-12 UNIT
SYMBOL MIN MAX MIN MAX MIN MAX
te(rd) Read cycle time (see Note 6) tRC 150 180 220 ns
teow) Write cycle time twe 150 180 220 ns
te(rdw) Read-write/read-modify-write cycle time trwc 175 210 255 ns
te(N) Nibble-mode read or write cycle time tNC 40 45 50 ns
te(rdW)N L\l;ggsii-rr::de read-modify-write INRMW 65 75 80 ns
tw(CH) Pulse duration, CAS high tcp 10 10 15 ns
tw(CL) Pulse duration, CAS low (see Note 8) tCAS 20 10000 25 10000 25 10000 ns *
tw(RH) Pulse duration, RAS high (precharge) tRp 60 70 90 ns
tw(RL) Pulse duration, RAS low (see Note 9) tRAS 80 10000 100 10000 120 10000 ns
tw(wl) Write pulse duration twp 15 15 20 ns
su(CA) g:fl;r:r%dsdlrgvsvs setup time tASC 0 0 0 ns
tsu(RA) Row-address setup time before RAS tow tASR 0 0 0 ns
tsu(D) Data setup time (see Note 10) tps ] 0 ns
tsu(rd) Read setup time before CAS low tRCS 0 0 ns
tsu(WCL) \(l::g\:l;e;ﬁ )time before CAS low twes 0 0 0 ns
tsuywCH)  W-low setup time before CAS high towL 20 25 25 ns
tsuWRH)  W-low setup time before RAS high tRWL 20 25 25 ns
th(CA) Column-address hold time after CAS low | tcaH 15 20 20 ns
th(RA) Row-address hold time after RAS low tRAH 12 15 15 ns
WELCH et PE e e N 7 E -
th(D) Data hold time {see Note 10) tDH 15 20 25 ns
th(RLD) z.)szteang:g t:r;)e after RAS low {DHR 60 70 85 ns
th(CHrd) Read hold time after CAS high tRCH 0 0 0 ns
th(RHrd) Read hold time after RAS high tRRH 0 0 10 ns
Continued next page.
NOTES: 5. Timing measurements are referenced to Vy_max and V)4 min.
6. All cycle times assume t = 5 ns.
8. In aread-modify-write cycle, td(CLwWL) and tsy(WCH) Must be observed.
9. In a read-modify-write cycle, tg(RLWL) and ts,(WRH) must be observed.
10.Referenced to the later of CAS or W in write operations.
11. Early write operation only.
12.The minimum value is measured when td(RLCL) is set to tg(rL.CL) Min as a reference
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TMS4C1025
1048 576-BIT DYNAMIC RANDOM-ACCESS MEMORIES

SMGS024F — MAY 1986 — REVISED NOVEMBER 1990

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (concluded)

ALT. TMS4C1025-80 | TMS4C1025-10 | TMS4C1025-12
SYMBOL MIN MAX MIN MAX MIN MAX UNIT

Write hold time after CAS low

th(CLw) (see Note 11) WCH 5 20 = ns
Write hold time after RAS low

h(RLW) (see Notes 11 and 12) 'WCR 60 70 85 ns

td(RLCH) Delay time, RAS tow to CAS high tCSH 80 100 120 ns

td(CHRL) Delay time, CAS high to RAS low tcRP 0 0 0 ns

td(CLRH) Delay time, CAS low to RAS high tRSH 20 25 25 ns
Delay time, CAS low to W low

td(CcLwL) (see Note 13) tcwD 20 25 25 ns
Delay time, RAS low to CAS iow

td(RLCL) (see Note 14) tRCD 22 60 25 75 25 90 ns
Delay time, RAS low to column-address

td(RLCA) (see Note 14) tRAD 17 40 20 55 20 65 ns

td(CARH)  Delay time, column-address to RAS high tRAL 40 45 55 ns

tdcAcH)  Delay time, column-address to CAS high tcAL 40 45 55 ns
Delay time, RAS low to W low

td(RLWL) (see Note 13) tRWD 80 100 120 ns
Delay time, column-address to

4CAWD  Flow (see Note 13) tawp 40 45 55 ns
Delay time, RAS low to CAS high

td(RLCH)R (see Note 16) tCHR 20 25 25 ns
Delay time, CAS low to RAS low

td(CLHL)R (see Note 16) tcsR 10 10 10 ns

td(RHCL)R Delay time, RAS high to CAS low tRPC 0 0 0 ns

trf Refresh time interval tREF 8 8 8 ms

1 Transition time T 3 50 3 50 3 50 ns

NOTES: 5. Timing measurements are referenced to VjL max and V|4 min.
11. Early write operation only.
12.The minimum value is measured when Id(RLCL) is set to td(RLCL) Min as a reference.
13.read-modify-write operation only.
14.Maximum value specified only to guarantee access time.
16.CAS-before-RAS refresh only.
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