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ElAJ ED-5515
Standard of Electronic Industrics Association of Japan

Stub Series Terminated Logic for 2.5 Volts (8STL _2)
Differential Input Signal Specifications

1. Scope

This standard defines the differential input signal specifications for high frequency operation af Stuh
Series Terminated Logic for 2.5V (S8TL_2), previously standardized as EIAJ standard (EIAJ ED-
5513).

Thus, the standard conforms (o S5TL_2 standard and additionally defines differential input signal
specification for high frequency operatiun devices.

2.  Standard Structure
The standard s defined in duee sections;
The first section defines valees of input signal parameters which is used to test differential inpur signal
specifications.  The second section defines test conditions to perform differential AC input teat.
Forther more, in the third section describes, as reference only information, typical example of
SS8TT._2 class T differential input circwil, and SSTL_2 clock input circult using direct termination
resister. Also, for the SSTI._2 clock input circuit using dircct termination resister, offset voltage
parameter Viso and Viso deviation parameter A Viso are mentioned as reference only parameters,

1.0 Differentlal input parameters

Table 1.0-a Differentlal input DC logle levels

S ymbol Parameter Min. May, Units |, Noles
Yy (DC) D input signal vollage — 030 VgL 30 L |
W owing O differential inpul vollage 036 Viong 0450 LY z
(DC)
<Motes>

L. ¥ {DC) specifies the allowahle [MC excevtion of cach dificrential input.
2. Wewng (DC) specifies the input differendial voltage |V -V required for swilching, where Vg

is the “true” input level and V. is the “complementary™ input level.

Table 1.0-b Differential input AC logic lavels

Symbol Harameler blin, Max, Units -~ Matas
Vot AC differenlisf inpul vollage ERRL Yopp-U6 'l 1
(AC)

Ve {AD) AC differential cross point voltage 0.5 Vong 055 Vg Vo 2
— 200mV +2dmV l
<Noics=

. Vswrg (AC) specifies the input differential voltage | V-V, | required for switching, where Vi,
is the “true” input signal and Vep is the “complementary™ input «ignal.

2. The typical value of ¥y (AC) 15 cxpected to he abont (3.5 2V 50, of the transmifting deviee and
Yy (AD) is expected to track variations in Vppg. ¥x (A() indicates the voltage al which
differential input signals must be crossing.

-]
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2.0

Wpra

. Crosgsing Point

Figure 1.0 SSTL_2 differential input levels

Ditferentlal input AC test conditions
The differential AC test conditions are specified (o be able 10 cbtain reliable, reproducible test results

in an automated test environment, where a relatively high noise environment makes i1 difficult to

create clean signals with limited swing,  The tester may therefore supply signals with a 1.5V peak to

peak swing to drive the recciving device,  Mote however, that all timing specifications are stll sct

relative to the differential AC input level.  This ia illusirated in Figure 2.0

Table 2.0 Differential Input AC test condltions

Svmbod Paramcter Min. | Max. | LUnits | Notes
Vr Inpul timing mewsurement reference lovel ¥y {cross poing) Y 1
W swiNG Input signal peak 1o peak swing voliage — 1.5 ¥ 2
SLEW Toput signal slew rats 10 — Vins 3
ek Clock duty cycle 43 55 g 4
<Notes:>»
1. In all cages, inpot wavyclorm timing is referenced Lo two inpat signals (Vg and Vo) crossing

point level (V) applied 10 the deviee under Lest, where Vig 1s “true” input signal and V(. is the
“complementary” input sipnal.  Table 1.0-b identifics the Vi (AC) range supported m $5TL_2
differential inpmt.
A 1.5V input pulse level is specified to allow consistent, repeatable test results in an auntomatic
test equiprnenl (ATE) environmemt. Compliant devices must meet the Veowns (A
specification under aclual usc conditions.  Sce Table 1.0-b.
The 1¥;ns input sighal minimutn slew rate 15 (o be maintained the Vipmax (AC) to Viyymin (AC)
range of the input signal swing, consistent with Table 2.2-b and Figure 2.3 of S5TL 2
standard {EIAT ED-5513}.
For periodic clock inputs, the duty cycle (1ckyp)} is defined to the 1on (or ta) divided by tey Lime
when “true” input signal and “complementary™ input sigmal are crossing each other.
See Figure 2.0-a,
This ¢an be expressed by equalivn-1 or equation-2.

tekn=lew  lex {1}

tekn=ley./ tex {2)



ElAJ ED-5515

Flgure 2.0 Ditferentlal AC Input test signal wave form

3.0 Anexample of SSTL_2 Class | diHerential slgnals (Reference only}
For reforence only example, Figure 3.0 show the differential clocks are independently terminated by
a 50¢) resistor.  The value of Iy, (DCYand Ty, {DC) has to be abide by class-T specificatinn.

_ V=05 x Voo
| Rr_500
Voo — Voo ; ;E
uHEF ------ G 5 x Vm
Var "\ )
RO
VUt _/\\‘I,"\/___<> 500 — - —
Ry=25 L . 4:
Devica —
Under - Hecsive
- TT
e _ Weg

Figure 3.0 An example of S8TL 2 class |, differential signal using single lcad,
and series resistor. [Refarence only)
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Table 3.0 Viso speciflcations {Reference only)

Symbral Parameler Min. ] Max, Units Nuotes
Wiso Input ctock sigmal offset voltage 0.5 % Vg L3 1
S Viso variation = | ¥200 my 1

<Motes:

1. For only reference, the value of Viso is expected to be {[Wre+Vep[)f2 in casc of cach clock
directly terminated by a 10082 resistor, where Vi is the “trus” input signal voltage and Vg is
the “complementary” input signal vollage respectively.

See Figure 3.1-b.

uss __________-!- e [———

Figurs 3.1-b Input clock signal offset voltage {Reterence only)
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3.1 For reference only example of S8TL_2 Class | differential clock signals
For reference only cxample, Figure 3.1-a show the differential clocks are divectly terminated by a
100K resistor, The value of Loy (DC), Ly (DC) and Table-2.0 parameters have 10 be abide by
class-] specification.

Vo —WVop
Veee — 0.5 % Voo Rr =100}

b A7 () =o >—._;
Vaur AV —{ ) 50LL ;\, * |

Re=25141

Under Heceiver !

Tast I —
Vs

Figure 3.1-8 An axample of $5TI._2 class |, differential signal using
direct termination reaiater, and serias reaiator. {Reference cnly)
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EXPLANATORY NOTES

Objectives of Establishment

This standard defines differential input signal specification of SSTL_2 (Swb Series Terminated
Logic for 2.3, hereafler “S51TL 27) which was previously established as ETAJ standard in August
1598, Using differential input signals, the standard aims to establish enough and superior noise

margin for signal input signals to achieve devices on signal buses high frequency operation (More
than 100-123M11}.

Process of DIscussion

In Memory Subcommittes (hercafier “the subcommittee™), there is an agrecment between the
subcommiiltee and JEDEC JC-16 committee {heteafier “JEIXEC”) that the subheornmiltes submits
standard proposals to JEDEC when the subcommitize wants o establish EIAT standard which may
heenme a worldwide common stapdard,  And after establishing a standard in JEDEC, the
subcommittee standardizes it as ELAT-JEDEC common standacd.

Based on the agreement, SSTL 2 proposal of EIAJ passed al JEDEC in December 1997, However,
dJuring more (han 1 vear long discussion about achicving high speed operation of devices, especially
memory devices, were taken place in the indusiry, And, the industry considered superiority of
differential input signal in discussion about interface for high frequency DRAMs such as DIDR-
SDRAM, SLRAM,

Tao correspond to the consideration, the subcotumitice started discussion abowt this standard in
November 1997, and made first presentation at JEDEC meeting in December 1997, The proposal
passed the IEDEC committes in June 1998.  Then, the subcommittes made this standard as RIAT
standard.

This is &an EIAY and JEDELC joint stanclard.
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3. Members of Committee

This standard was discussed mainly

by Memory Subcommitiee on Semiconductor Standardization

Committee/Iintegrated Circuit Group.  The members are as shown below.
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