SN74SSTVF16859

13-BIT TO 26-BIT REGISTERED BUFFER
WITH SSTL_2 INPUTS AND OUTPUTS

SCES429B ~MARCH 2003 - REVISED FEBRUARY 2004

® Member of the Texas Instruments

DGG PACKAGE

Widebus™ Family (TOP VIEW)
® Operates at 2.3 V to 2.7 V for PC1600 )
’ Q13A[] 1 64|l Vbpq
PC2100, and PC2700 a12all2 63[] GND
® Operates at 2.5V to 2.7 V for PC3200 (QFN a11alls 62[] D13
Package) Qioalls  s1[lD12
® Pinout and Functionality Compatible With Q9A[ls 60|l Ve
JEDEC Standard SSTV16859 Vppq [ 6 59 |1 Vbpaq
® 600 ps Faster (Simultaneous Switching) GND[]7 58 [] GND
Than the JEDEC Standard SSTV16859 in Q8ALl8 57 [] D11
PC2700 DIMM Applications Q7Aoo 56 [] D10
® 1-to-2 Outputs to Support Stacked DDR QeAlf10  s5[]D9
DIMMs Q5A[] 11 54 [] GND
® Output Edge-Control Circuitry Minimizes Qaagrz 53 % .
Switching Noise in an Unterminated Line Q3AL13 520D7___
Q2A[]14  51|] RESET
® Outputs Meet SSTL_2 Class | aono s 50 [] GND
Specifications a1all 16 4[] CIK
® Supports SSTL_2 Data Inputs Q13B[l17 48] CLK
® Differential Clock (CLK and CLK) Inputs Vopall18  47[] Vppaq
® Supports LVCMOS Switching Levels on the Q12B[J19 46 Ve
RESET Input Q11B[J20  45[] Vrer
® RESET Input Disables Differential Input Q0B 21 4411 D6
Receivers, Resets All Registers, and QoB |22 43[] GND
Forces All Outputs Low Q8B [} 23 42[] D5
® Pinout Optimi DIMM PCB L t arafl24 4111 D4
inout Optimizes ayou aes[l2s  4of] D3
® [|atch-Up Performance Exceeds 100 mA Per GND[|26  39[] GND
JESD 78, Class I Vooall27 38[ Vbpa
® ESD Protection Exceeds JESD 22 Q5B[]28  37|] Vee
- 2000-V Human-Body Model (A114-A) Q4B[]29 36[] D2
- 200-V Machine Model (A115-A) Q3B[]30  35[] D1
- 1000-V Charged-Device Model (C101) Q2B [] 31 34[] GND
Q1B[]32  33[] Vppa
description/ordering information
This 13-bit to 26-bit registered buffer is designed for 2.3-V to 2.7-V V¢ operation.
ORDERING INFORMATION
ORDERABLE TOP-SIDE
Ta PACKAGET PART NUMBER MARKING
QFN - RGQ
(Tin-Pb Finish) SN74SSTVF16859SR
0°C to 70°C OFN —RGQ Tape and reel SSF859
(Matte-Tin Finish) SN74SSTVF16859S8
TSSOP - DGG Tape and reel | SN74SSTVF16859GR SSTVF16859

t Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines

are available at www.ti.com/sc/package.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

Widebus is a trademark of Texas Instruments.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

dard warranty. Producti ing does not ily include
testing of all parameters.
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SN74SSTVF16859

13-BIT TO 26-BIT REGISTERED BUFFER
WITH SSTL 2 INPUTS AND OUTPUTS

SCES429B - MARCH 2003 - REVISED FEBRUARY 2004

description/ordering information (continued)

All inputs are SSTL_2, except the LVCMOS reset (RESET) input. All outputs are edge-controlled LVCMOS
circuits optimized for unterminated DIMM loads.

The SN74SSTVF16859 operates from a differential clock (CLK and CLK). Data are registered at the crossing
of CLK going high and CLK going low.

The device supports low-power standby operation. When RESET is low, the differential input receivers are
disabled, and undriven (floating) data, clock, and reference voltage (VRgg) inputs are allowed. In addition, when
RESET is low, all registers are reset and all outputs are forced low. The LVCMOS RESET input always must
be held at a valid logic high or low level.

To ensure defined outputs from the register before a stable clock has been supplied, RESET must be held in

the low state during power up.

RGQ PACKAGE

(TOP VIEW)
<8<<o(§§g gDmN 08‘—
O AT T AZ v O AT
>00C00C>000>>0
/ OO TONTODONOLST® N
LWL OVLOLOSSTET T I
Q7A |1 421 D10
Q6A |2 """ _| 411 D9
Q5A |3 | 40|Ds
QA [4 | | ¥|Dz
Q3A |5 | | 38 | RESET
Q2A |6 | | 37 | GND
Q1A |7 36 | CLK
Q13B |8 I GNDT I 35 | CLK
Vopa |9 | 3*|Vooa
Q12B | 10 I I 33 Vce
Q1B | 11 I | 32 VREF
Q10B | 12 31| D6
QB |13 b - 30]|Ds5
Q8B | 14 29 | D4
OOMNWOVDOOOO T~ ANMS WO O~
\ T T T T AN AN AN ANANANNNAN /
3828388255558
> > >
T The center die pad must be connected to GND.
FUNCTION TABLE
INPUTS OUTPUT
RESET CLK CLK D Q
H T d H H
H T N L L
H LorH LorH X Qo
L Xor Xor Xor L
floating floating floating
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SN74SSTVF16859
13-BIT TO 26-BIT REGISTERED BUFFER
WITH SSTL_2 INPUTS AND OUTPUTS

SCES429B ~MARCH 2003 - REVISED FEBRUARY 2004

logic diagram (positive logic)

RESET — ||>
CLK 48
oLk 29
45
VREF
----------- A
One of 13 Channels |
35 | I
D1
1D 16 Q1A
> C1 I
R 2 aiB
I
__________ a2

To 12 Other Channels

Pin numbers shown are for the DGG package.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG OF VDDQ « -« v vt vttt i i -0.5Vto3.6V
Input voltage range, V| (see Notes Tand 2) ......... ... .. i, -0.5VtoVgc+05V
Output voltage range, Vo (see Notes 1and 2) ............. ... ... it -0.5VtoVppq+05V
Input clamp current, K (Vi< 0) ... -50 mA
Output clamp current, Iok (Vo <00rVo >VppQ) - 50 mA
Continuous output current, I (Vo =0toVppQ) -« - o 50 mA
Continuous current through each Ve, Vppg, OFGND ..o 100 mA
Package thermal impedance, 0 (see Note 3): DGG package ............ ... iinn.. 55°C/W

(see Note 4): RGQpackage ............ciiiiiiiiiiinan. 22°C/W
Storage temperature range, Tgtg - ..o oot -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This value is limited to 3.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51-7.
4. The package thermal impedance is calculated in accordance with JESD 51-5.
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SN74SSTVF16859
13-BIT TO 26-BIT REGISTERED BUFFER
WITH SSTL 2 INPUTS AND OUTPUTS

SCES429B - MARCH 2003 - REVISED FEBRUARY 2004

recommended operating conditions (see Note 5)

MIN NOM MAX UNIT
Vece Supply voltage VbDQ 2.7 \Y
PC1600, PC2100, PC2700 23 2.7
Vppq Output supply voltage PC3200 25 27 \%
PC1600, PC2100, PC2700 1.15 1.25 1.35
VREF Reference voltage (VREF = VDDQ/2) 5C3200 125 13 135 \Y
\ Input voltage 0 Vce \
VIH AC high-level input voltage Data inputs VREF+310mV \%
ViL AC low-level input voltage Data inputs VREF-310mV \
VIH DC high-level input voltage Data inputs VREF+150mV \%
ViL DC low-level input voltage Data inputs VREF-150mV \
VIH High-level input voltage RESET 1.7 \%
ViL Low-level input voltage RESET 0.7 \
VicrR Common-mode input voltage range CLK, CLK 0.97 1.53 \%
Vi(pp) Peak-to-peak input voltage CLK, CLK 360 mV
IOH High-level output current -16
loL Low-level output current 16 mA
TA Operating free-air temperature 0 70 °C
NOTE 5: The RESET input of the device must be held at valid logic voltage levels (not floating) to ensure proper device operation. The differential

inputs must not be floating unless RESET is low. Refer to the Tl application report, Implications of Slow or Floating CMOS Inputs,
literature number SCBA004.

electrical characteristics for PC1600, PC2100, and PC2700 over recommended operating free-air
temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYPf MAX | uNIT
VIK I|=-18 mA 23V -1.2 \Y
loH =-100 uA 23Vto2.7V |VppQ-0.2
VOH \Y
loH =-8 mA 23V 1.95
loL = 100 A 23Vto27V 0.2
VoL \%
loL =8 mA 23V 0.35
| All inputs V| =Vcc or GND 27V 5 uA
Static standby RESET = GND 10 uA
| lp=0 27V
cc Static operating RESET = Ve, V| = VIH(AC) or VIL(AC) 0 25 mA
Dynamic operating = | RESET = V¢, V| = VIH(AC) Of VIL(AC): 19 UA/
clock only CLK and CLK switching 50% duty cycle MHz
lcc . _ RESET =Vcc, Vi = VIH(AC) Or VIL(AC): |15 =0 25V uA/
Dynamic operating — | CLK and CLK switching 50% duty cycle, 7 clock
per each data input One data input switching at one-half clock MHz/
frequency, 50% duty cycle D input
Data inputs V| =VREF £ 310 mV 2.5 3.5
c8 CLK, CLK VIcR = 1.25V, V|(pp) = 360mV 25V 2.5 3.5 pF
RESET V| =Vcc or GND 23 3.5
1 For this test condition, Vppq always is equal to V.
1 All typical values are at Voc = 2.5V, Ta = 25°C.
§ Measured at 50-MHz input frequency
*3 1
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SN74SSTVF16859
13-BIT TO 26-BIT REGISTERED BUFFER
WITH SSTL_2 INPUTS AND OUTPUTS

SCES429B ~MARCH 2003 - REVISED FEBRUARY 2004

electrical characteristics for PC3200 over recommended operating free-air temperature range

(unless otherwise noted)

PARAMETER TEST CONDITIONS veet MIN TYPF MAX| UNIT
VK l[|=-18 mA 25V -1.2 \
loH =-100 pA 25Vt02.7V |VppqQ-0.2
VOH \%
loH =-8 mA 25V 1.95
loL = 100 pA 25Vto2.7V 0.2
VoL \Y
loL =8 mA 25V 0.35
I All inputs V| =Vcc or GND 27V 5 A
Static standby RESET = GND 10 A
Icc - - lp=0 27V
Static operating RESET = V¢, V| = VIH(AC) or VIL(AC) 25 mA
Dynamic operating = | RESET = V¢, V| = VIH(AC) o VIL(AC): 19 uA/
clock only CLK and CLK switching 50% duty cycle MHz
lcch _ _ RESET =V¢e, Vi = VIH(AC) o VIL(AC):  |15=0 26V uA/
Dynamic operating — | CLK and CLK switching 50% duty cycle, 7 clock
per each data input One data input switching at one-half clock MHz/
frequency, 50% duty cycle D input
Data inputs V| =VREfF £310 mV 25 3 3.5
Ci§ CLK, CLK VicR = 1.25V, V|(pp) = 360mV 26V 25 3 3.5 pF
RESET V| =Vcc or GND 23 3 3.5

1 For this test condition, Vppq always is equal to V.
1 Al typical values are at Voc = 2.6 V, Ta = 25°C.
§ Measured at 50-MHz input frequency

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figure 1)

Vcc=25V | Vcc=26V
+0.2VvT +0.1 VT UNIT
MIN MAX| MIN MAX
folock  Clock frequency 500 500 | MHz
tw Pulse duration, CLK, CLK high or low 1 1 ns
tact Differential inputs active time (see Note 6) 22 22 ns
tinact  Differential inputs inactive time (see Note 7) 22 22 ns
) Fast slew rate (see Notes 8 and 10) _ 0.65 0.65
su Setup time Slow slew rate (see Notes 9 and 10) Data before CLKT, CLK{ 0.75 0.75 ns
. Fast slew rate (see Notes 8 and 10) — 0.65 0.65
th Hold time Data after CLKT, CLK{ ns
Slow slew rate (see Notes 9 and 10) 0.8 0.8

1 For this test condition, VpDQ always is equal to Vg .
NOTES: 6. VREF mustbe held at a valid input level, and data inputs must be held low for a minimum time of tact max, after RESET is taken high.
7. VREF data, and clock inputs must be held at valid voltage levels (not floating) for a minimum time of tingct max, after RESET is taken
low.
8. For data signal input slew rate >1 V/ns.
9. For data signal input slew rate >0.5 V/ns and <1 V/ns.
10. CLK, CLK signals input slew rates are >1 V/ns.
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SN74SSTVF16859

13-BIT TO 26-BIT REGISTERED BUFFER

WITH SSTL 2 INPUTS AND OUTPUTS

SCES429B - MARCH 2003 - REVISED FEBRUARY 2004

switching characteristics for TSSOP over recommended operating free-air temperature range
(unless otherwise noted) (see Figure 1)

FROM TO veeo2aV
PARAMETER (INPUT) (OUTPUT) +0.2 vt UNIT
MIN  MAX
fmax 500 MHz
toot CLK and CLK Q 1.1 25| ns
tPHL RESET Q 5 ns

1 For this test condition, Vppq always is equal to V.

1 Single-bit switching

switching characteristics for QFN over recommended operating free-air temperature range
(unless otherwise noted) (see Figure 1)

FROM T0 Vcc=25V | Vcc=26V
PARAMETER (INPUT) (OUTPUT) £02 V1 £0AVE | uni
MIN MAX| MIN MAX
fmax 500 500 MHz
toat CLK and CLK Q 11 25| 11 22| ns
tPHL RESET Q 5 5 ns

1 For this test condition, Vppq always is equal to V.

1 Single-bit switching

output slew rates over recommended operating free-air temperature range (unless otherwise

noted) (see Figure 1)

Vcc =25V | Vcc=26V
PARAMETER FROM TO +0.2Vt +0.4 vt UNIT
MIN MAX| MIN MAX
dv/dt_r 20% 80% 1 4 1 4| Vs
dv/dt_f 80% 20% 1 1 4| Vins
dv/dt_AS 20% or 80% 80% or 20% 1 1] vins

1 For this test condition, VDDQ always is equal to V.
§ Difference between dV/dt_r (rising edge rate) and dV/dt_f (falling edge rate).
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SN74SSTVF16859
13-BIT TO 26-BIT REGISTERED BUFFER
WITH SSTL_2 INPUTS AND OUTPUTS

SCES429B ~MARCH 2003 - REVISED FEBRUARY 2004

PARAMETER MEASUREMENT INFORMATION
Vec=25V+0.2VAND Ve =2.6V+0.1V

From Output Vi(PP)
Under Test Test
Point Timing 3
CL =30pF Inputs XVICR X XVICR
(see Note A) R =500 Q | | —

tpLH —l¢—»! H—H—‘ tPHL

\
—— VoH
LOAD CIRCUIT Output '/VDDQIZ \ Vopa'2
v VoL
LVCMOS cc
RESET Srg Veel2 4( Veel2 VOLTAGE WAVEFORMS
Input S ——— ov PROPAGATION DELAY TIMES
—ﬂ—b“ le—P»—taet = LveMOs — T T T T ViH
t t LVCMOS
fnact \ \ act RESET % Vcel2
Input VIL

e } 90% Icc (operating) |
z o «—>— tpyL
° — — —

Note B) Icc (standby) |
|—————— VoH
VOLTAGE AND CURRENT WAVEFORMS Output * Vbpa/2
INPUTS ACTIVE AND INACTIVE TIMES VoL
Vi(PP) VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
Timing A
Inputs XVICR _________ VOH
| Output _;
¢ e ’ o VoL
t t
| Tsu h | dv_f } |
\ \ ViH e dt
Input XVREF XVREF -
ViL VOLTAGE WAVEFORMS
VOLTAGE WAVEFORMS HIGH-TO-LOW SLEW-RATE MEASUREMENT
SETUP AND HOLD TIMES
¢ tw g
\ \ VIH
Input XVREF XVREF
ViL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION LOW-TO-HIGH SLEW-RATE MEASUREMENT

NOTES: A. Ci includes probe and jig capacitance.

Icc tested with clock and data inputs held at Vo or GND, and Ig = 0 mA.

. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q,
input slew rate = 1 V/ns £20% (unless otherwise noted).

The outputs are measured one at a time, with one transition per measurement.

VTT = VREF = VDDQ/2

VIH = VREF *+ 310 mV (ac voltage levels) for differential inputs. V|H = V¢ for LVCMOS input.

V|L = VREF — 310 mV (ac voltage levels) for differential inputs. V|_= GND for LVCMOS input.

tpLH and tpH|_ are the same as tpg.

ow

IOGmmO

Figure 1. Load Circuit and Voltage Waveforms
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www.ti.com 12-May-2017
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
7y |-1— KO ’<7P1—p
I T
W
’G ’E‘ BO
Reel ; . —
Diameter
Cavity +[ AD |¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
K0 | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
_{ P1 | Pitch between successive cavity centers
L 1 1
_{ Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
Q00 Q0 00Q Oj*Sprocket Holes
: :
Q1 : Q2 Q11 Q2 ﬁ
f-—q-—4 t--7--1 2
Q3 1 Q4 Q31 Q4 User Direction of Feed
|
L

Pocket Quadrants

*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO Ko P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) | (mm) |Quadrant
(mm) |W1 (mm)
SN74SSTVF16859GR | TSSOP | DGG 64 2000 330.0 24.4 8.4 17.3 1.7 12.0 | 24.0 Q1

Pack Materials-Page 1



i PACKAGE MATERIALS INFORMATION

INSTRUMENTS
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) [ Width (mm) | Height (mm)
SN74SSTVF16859GR TSSOP DGG 64 2000 367.0 367.0 45.0
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MECHANICAL DATA

RGQ (S—PVQFN—N56)

PLASTIC QUAD FLATPACK NO—-LEAD
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All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
This drawing is subject to change without notice.
QFN (Quad Flatpack No-Lead) Package configuration.

The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
E. Package complies to JEDEC MO-220 variation VLLD-2.
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THERMAL PAD MECHANICAL DATA

RGQ (S—PVQFN—N56)

PLASTIC QUAD FLATPACK NO—-LEAD

THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external

heatsink. The thermal pad must be solde
PCB can be used as a heatsink. In addit

directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be

attached to a special heatsink structure
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,

QFN/SON PCB Attachment, Texas Instrum

The exposed thermal pad dimensions for

red directly to the printed circuit board (PCB). After soldering, the
jon, through the use of thermal vias, the thermal pad can be attached

designed into the PCB. This design optimizes the heat transfer from the

ents Literature No. SLUA271. This document is available at www.ti.com.

this package are shown in the following illustration.
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NOTE: A. All linear dimensions are in millimeters
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LAND PATTERN DATA

RGCQ (S—PVQFN—N56) PLASTIC QUAD FLATPACK NO—-LEAD
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NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-=SM-782 is recommended for alternate designs.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F." Customers should contact their board fabrication site for recommended solder mask tolerances and via tenting
recommendations for vias placed in the thermal pad.

wi3 TExAs
INSTRUMENTS

www.ti.com



MECHANICAL DATA

MTSS003D — JANUARY 1995 — REVISED JANUARY 1998

DGG (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
48 PINS SHOWN
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NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold protrusion not to exceed 0,15.
Falls within JEDEC MO-153
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