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EXTERNAL SET-UP and HOLD TIMES - 100% ECL

The basic external set-up and hold time equations for an ECL-only

circuit are outlined below. Asynchronous TPLH and TpyL skews must

also be taken into account by computing set-up and hold time for

both rising and falling edges.

Tsu(external) = [SU * (M-1) * 18011 + Tgy(nacro) * (ToM —ATCMj
Th(external) = [AL + (M-1) * IHLIT + Tp(pacro) * (Tpw - Tem)
Where:
T, = data path propagation delay from the circuit input and
up to the memory macro data input pin
TC = clock path propagation delay from the circuit input and
up to the memory macro clock input pin
su = (1.1 TD - 0.9 T¢)
I'lL = (lnl TC - 0.9 TD)
M = commercial grade or military grade multiplier
(refer to the multiplication factor table)
TDM = interconnect wire length in excess of 100mils/net
in the data path
Tcy = interconnect wire length in excess of 100mils/net
in the clock path
Tou(macro) = TSU as specified in Design Guide (SPEC = MIN)
Ty (macro) = Th as specified in Design Guide (SPEC = MIN)



FIGURE 1

EXTERNAL SET-UP AND HOLD FOR ECL ONLY CIRCUIT

———— INPUT BUFFER R Tsu
: ] | | Th
ECL --—--|COMP., |———=mm=== | > | LOGIC |
DATA : I | | l | F/F |
e e ——ID |
:< TD > I
———=|>CLK |
: | I
————- INPUT BUFFER = ————=—===-= | —————
: | | |
ECL -—-—= |COMP., | —===—==== > ————————— | LOGIC |-—===—===
CLOCK : | | I
< TC >



FIGURE 2

EXTERNAL SET-UP AND HOLD FOR TTL ONLY CIRCUIT
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EXTERNAL SET-UP and HOLD TIMES - 100% TTL

The basic external set-up and hold time equations for a TTL-only
circuit are outlined below. Asynchronous TPLH and TPHL skews must
also be taken into account by computing set-up and hold time for
both rising and falling edges.

Tsu(external) = [SUl + (M1-1) * [SUlll + [SU2 + (M2-1) * }SUZI]
* Tou(macro) * (Tpy ~ Tem
Th(external) = [HL1 + (M1-1) * |HL1l] + [HL2 + (M2-1) * |HL2]l]
* T (macro) * (Tpm ~ Tem)
Where:
Tn, = data path propagation delay from the circuit input and
up to the memory macro data input pin; exclude the TTL
input translator delay
Teg = clock path propagation delay from the circuit input and
up to the memory macro clock input pin; exclude the TTL
input translator delay
S data path propagation delay from the TTL input translator
Tep = clock path propagation delay from the TTL input translator



su2 = (1.1 TD2 - 0.9 Tg,)

M1 = commercial grade or military grade multiplier - TTL inputs only

M2 = multiplier for internal delays
(refer to the multiplication factor table)

TDM = interconnect wire length in excess of 100mils/net
in the data path

Toy = interconnect wire length in excess of 100mils/net
in the clock path

Tsu(macro) = Tsu as specified in Design Guide

(specified as minimum)
Ty (macro) = Th as specified in Design Gu1de

(specified as minimum)



EXTERNAL SET-UP and HOLD TIMES - ECL DATA AND TTL CLOCK

The basic external set—up and hold time equatiohs for an ECL-DATA
and TTL-CLOCK circuit are outlined below. Asynchronous Tp;. and

TpmL
hold time for both rising and falling edges.

skews must also be taken into account by computing set-up and

Tsu(external) = [SU + (M2-1) * ISUIT + Tgy(macro) * Tom ~ Tew

Th(external) = M1 * TCt lat 1 + [HL + (M2-1) * [HLI] + Ty(pacro)
4+ (r trapslator
BM CcM
Where:
T, = data path propagation delay from the circuit input and

up to the memory macro data input pin

Te = clock path propagation delay from the circuit input and
up to the memory macro clock input pin; excluding input
translator delay

Te : = clock path delay due to input translator

translator

SU = (1.1 Ty - 0.9 T¢)

HL = (1.1 T, - 0.9 Tp)
M1 = commercial grade or military grade multiplier - TTL inputs only
M2 = multiplier for internal delays
(refer to the multiplication factor table)
Ty = interconnect wire length in excess of 100mils/net

in the data path

Teq = interconnect wire length in excess of 100mils/net
in the clock path

Tou(macro) = TSu as specified in Design Guide (SPEC = MIN)

Ty (macro) = Th as specified in Design Guide (SPEC = MIN)



EXTERNAL SET-UP and HOLD TIMES - TTL DATA AND ECL CLOCK

The basic external set-up and hold time equations for a TTL-DATA
and ECL-CLOCK circuit are outlined below. Asynchronous TPLH and
T onL skews must also be taken into account by computing set-up and
hold time for both rising and falling edges.

Tou(external) = ML ¥ TDt 1 1 + [SU + (M2-1) * [SUI]
+ T rans aEOfT o)
su(macro) DM M
Tp (external) = [(M1-1) * Tp, 1 + [HL + (M2-1) * [HLI]
+ T rini atoE T)
h(macro) DM cM
Where:
TD = data path propagation delay from the circuit input and

up to the memory macro data input pin; excluding the TTL
input translator delay

Tp = data path delay due to TTL input translator
translator
T = clock path propagation delay-from the circuit input and
up to the memory macro clock input pin

st = (1.1 TD - 0.9 T)
HL = (1.1 Tc - 0.9 Tp)
Ml = commercial grade or military grade multiplier - TTL inputs only
M2 = multiplier for internal delays '
(refer to the multiplication factor table)
Tom = interconnect wire length in excess of 100mils/net
in the data path
TCM = interconnect wire length in excess of 100mils/net
in the clock path
Teu(macro) = TSU as specified in Design Guide (SPEC = MIN) |
Ty (macro) = Th as specified in Design Guide (SPEC = MIN)
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TABLE 10
TYPICAL LOADING DELAY DELTA Tpd
MACRO TYPE RISE/FALL DELTA Tpd
S OPTION 0.05/0.10 ns/load
H OPTION 0.05/0.10 ns/load
P OPTION 0.05/0.10 ns/load
DRIVERS 0.05/0.10 ns/load
TABLE 11

TYPICAL WIRE-OR DELAY DELTA Tpd
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WIREOR2 0.05/0.1 ns

WIREOR3 06.10/0.2 ns

WIREOR4 0.15/0.3 ns
TABLE 12

WORST-CASE DELAY MULTIPLICATION FACTORS

1.5 === For COMMERCIAL applications
(ALL BUT TTL INPUT MACROS)
0°C to 70°C, #5% power supplies

2.0 =--- FOR TTL INPUTS - COMMERCIAL APPLICATIONS

1.6 =--- For MILITARY applications
(ALL BUT TTL INPUT MACROS)
-55°C ambient to +125°C case:
+10% power supplies

2.5 --- FOR TTL INPUTS - MILITARY APPLICATIONS
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TABLE 13
TYPICAL METAL DELAYS

First metal 7ps/mil
Second metal 4ps/mil
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TABLE 9
TYPICAL LOADING DELAY DELTA Tpd

MACRO TYPE RISE/FALL DELTA Tpd
S OPTION 0.03/0.05 ns/load
H OPTION 0.03/0.05 ns/load
L OPTION 0.03/0.10 ns/load

15-Load DRIVERS 0.03/0.03 ns/load
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TABLE 10
TYPICAL WIRE-OR DELAY DELTA Tpd

WIREOR2 0.10/0.05 ns

WIREOR3 0.20/0.05 ns

WIREOR4 0.30/0.05 ns
TABLE 11

WORST-CASE DELAY MULTIPLICATION FACTORS
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1.5 ==~ For COMMERCIAL applications *
0°C to 70°C, +5% power supplies

l.6 --- For MILITARY appllcatlons *&
-55°C ambient to +125°C case
+10% power supplies
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