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 ICS93v850
Preliminary Product Preview

Block Diagram

DDR Phase Lock Loop Clock Driver

93v850  Rev E 11/12/01

Pin Configuration

48-Pin TSSOP
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PRODUCT PREVIEW documents contain information on new
products in the sampling or preproduction phase of development.
Characteristic data and other specifications are subject to change
without notice.
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Pin Descriptions

REBMUNNIP EMANNIP EPYT NOITPIRCSED

,52,42,81,8,7,1
84,24,14,13

DNG RWP dnuorG

,74,34,04,03,62
2,6,9,91,32

)0:9(CKLC TUO .stuptuoriaplaitnereffidfoskcolc"yrotnemelpmoC"

,64,44,93,92,72
3,5,01,02,22

)0:9(TKLC TUO .stuptuoriaplaitnereffidfokcolC"eurT"

,82,12,11,4
,54,83,43

DDV RWP V5.2ylppusrewoP

21 KLCS NI IfotupnikcolC 2 tupnitnarelotV5,tupniC

31 TNI_KLC NI tupnikcolcecnerefer"eurT"

41 CNI_KLC NI tupnikcolcecnerefer"yrotnemelpmoC"

51 IDDV 2C RWP IrofrewopV3.3 2C

61 DDVA RWP V5.2,ylppusrewopgolanA

71 DNGA RWP .dnuorggolanA

23 CTUO_BF TUO
tI.kcabdeeflanretxerofdetacided,tuptuokcabdeeF"yrotnemelpmoC"

otderiwebtsumtuptuosihT.KLCehtsaycneuqerfemasehttasehctiws
.CNI_BF

33 TTUO_BF TUO
ehttasehctiwstI.kcabdeeflanretxerofdetacided,tuptuokcabdeeF""eurT"

.TNI_BFotderiwebtsumtuptuosihT.KLCehtsaycneuqerfemas

53 TNI_BF NI
rofLLPlanretniehtotlangiskcabdeefsedivorp,tupnikcabdeeF"eurT"

.rorreesahpetanimileotTNI_KLChtiwnoitazinorhcnys

63 CNI_BF NI
rofLLPlanretniehtotlangissedivorp,tupnikcabdeeF"yrotnemelpmoC"

.rorreesahpetanimileotCNI_KLChtiwnoitazinorhcnys

73 ATADS NI IroftupniataD 2 tupnitnarelotV5,tupnilairesC
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TIB #NIP DWP NOITPIRCSED

7tiB 03,92 1 8CKLC,8TKLC

6tiB 62,72 1 9CKLC,9TKLC

5tiB - 0 devreseR

4tiB - 0 *devreseR

3tiB - 0 *devreseR

2tiB - 0 devreseR

1tiB - 0 devreseR

0tiB - 0 devreseR
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TIB #NIP DWP NOITPIRCSED

7tiB - 1 devreseR

6tiB - 1 devreseR

5tiB - 1 devreseR

4tiB - 1 devreseR

3tiB - 1 devreseR

2tiB - 1 devreseR

1tiB - 1 devreseR

0tiB - 1 devreseR
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TIB #NIP DWP NOITPIRCSED

7tiB - 1 devreseR

6tiB - 1 devreseR

5tiB - 1 devreseR

4tiB - 1 devreseR

3tiB - 1 devreseR

2tiB - 1 devreseR

1tiB - 1 devreseR

0tiB - 1 devreseR
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TIB #NIP DWP NOITPIRCSED

7tiB - 1 devreseR

6tiB - 1 devreseR

5tiB - 1 devreseR

4tiB - 1 devreseR

3tiB - 1 devreseR

2tiB - 1 devreseR

1tiB - 1 devreseR

0tiB - 1 devreseR

TIB #NIP DWP NOITPIRCSED

7tiB - 0 )etoN(devreseR

6tiB - 0 )etoN(devreseR

5tiB - 0 )etoN(devreseR

4tiB - 0 )etoN(devreseR

3tiB - 0 )etoN(devreseR

2tiB - 1 )etoN(devreseR

1tiB - 1 )etoN(devreseR

0tiB - 0 )etoN(devreseR
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TIB #NIP DWP NOITPIRCSED

7tiB 2,3 1 0CKLC,0TKLC

6tiB 6,5 1 1CKLC,1TKLC

5tiB 9,01 1 2CKLC,2TKLC

4tiB 91,02 1 3CKLC,3TKLC

3tiB 32,22 1 4CKLC,4TKLC

2tiB 74,64 1 5CKLC,5TKLC

1tiB 34,44 1 6CKLC,6TKLC

0tiB 04,93 1 7CKLC,7TKLC
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Absolute Maximum Ratings
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Electrical Characteristics - Input/Supply/Com mon Output Param eters
TA = 0 - 85C; Supply Voltage AVDD, VDD = 2.5 V +/- 0.2V (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input High Current IIH VI = VDD or GND µA

Input Low Current IIL VI = VDD or GND µA

IDD2.5 CL = 0pf mA

IDDPD CL = 0pf 100 µA

Output High Current IOH VDD = 2.3V, VOUT = 1V -18 mA

Output Low Current IOL VDD = 2.3V, VOUT = 1.2V 26 mA

High Impedance 
Output Current

IOZ VDD=2.7V, Vout=VDD or GND ±10 µA

Input Clamp Voltage VIK Iin = -18mA V
VDD = min to max, 
IOH = -1 mA

V

VDD = 2.3V, 
IOH = -12 mA

V

VDD = min to max 
IOL=1 mA

0.1

VDD = 2.3V 
IOH=12 mA

0.6 V

Input Capacitance1 CIN VI = GND or VDD pF

Output Capacitance1 COUT VOUT = GND or VDD 3 pF
1Guaranteed by design, not 100% tested in production.

Operating Supply Current

High-level output 
voltage

VOH

Low-level output voltage VOL



&

 ICS93v850

Preliminary Product Preview

(�����
*> ����	������	���
�
���������
���	�
�&�������>
6> #�
������������������
����"����������������	��	�'�����������������������		�	�
��	��������

�
&��	� �	�'����
��>� <�
�� 
�� ���� ��� ���� ��	"���.� ����� �����F���E���� ��	�� ���� ������ 3��4
���	��������������	�'������&������>

Timing Requirements 
TA = 0 - 85C; Supply Voltage AVDD, VDD = 2.5 V +/- 0.2V (unless otherwise stated)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS

Operating clock frequency freqop 66 170 MHz

Input clock duty cycle dtin 40 60 %

CLK stabilization TSTAB 
from VDD = 3.3V to 1% 
target freq. 100 µs

Switching Characteristics
PARAMETER SYMBOL CONDITION MIN TYP MAX UNITS

66MHz 120 ps
100/125/133/167MHz 75 ps
66MHz 110 ps
100/125/133/167MHz 65 ps

Phase error t(phase error) -150 150 ps

Output to Output Skew Tskew 100 ps

Pulse skew Tskewp 100 ps
66MHz to 100MHz 49.5 50.5 %
101MHz to 167MHz 49 51 %

Rise Time, Fall Time tr, tf Load = 120Ω /16pF 650 800 950 ps

Typ: Propagation Delay Time
Bypass Mode CLK to 
any output

4 ns

Duty cycle DC
2

Jitter; Absoulte Jitter Tjabs

Cycle to Cycle Jitter1 Tcyc-Tcyc

Recommended Operatin g Condition
TA =  0  - 85C; Supp ly Voltage AVDD, VDD = 2 .5  V +/- 0 .2V (unless o therwise stated)

PARAMETER SYM BOL CONDITIONS M IN TYP M AX UNITS

VDD, AVDD 2 .3 2 .5 2.7 V

VDDI2 C 2 .3 3.6 V

VIL -0 .3 VDD-0.4 V

VIH 0 .4 VDD+0.3 V

DC - CLK_INT, FB_INT 0.36 VDDQ +0 .6 V

AC - CLK_INT, FB_INT 0.5 VDDQ +0 .6 V
Input d ifferen tia l-pair 
crossing  vo ltage

VIC 0.45x(VIH-VIL) 0 .55x(VIH-VIL) V

Outpu t d ifferen tia l-pair 
crossing  vo ltage

VOC V

1  Differentia l inpu ts signal voltages specifies the differential voltage [VTR - VCP] requ ired fo r switch ing, 
where  VT is the  true  input level and VCP is the complementary  inpu t level. 

Input d ifferen tia l-pair 

voltage swing 1 VID

Analog/core  supply  
voltage

Input vo ltage level
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General I2C serial interface information
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How to Write:
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How to Read:
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Controller (Host) ICS (Slave/Receiver)
Start Bit
Address

D3(H)

ACK
Byte Count

ACK
Byte 0

ACK
Byte 1

ACK
Byte 2

ACK
Byte 3

ACK
Byte 4

ACK
Byte 5

ACK
Stop Bit

How to Read:
Controller (Host) ICS (Slave/Receiver)

Start Bit
Address

D2(H)

ACK
Dummy Command Code

ACK
Dummy Byte Count

ACK
Byte 0

ACK
Byte 1

ACK
Byte 2

ACK
Byte 3

ACK
Byte 4

ACK
Byte 5

ACK
Stop Bit

How to Write:
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Recommended Layout for the ICS93v850

General Layout Precautions: 

 

Use copper flooded ground on the top signal layer under the 

clock buffer  The area under U1 on the right is an example. 

Flood over the ground vias. 

1) Use power vias for power and ground. Vias 20 mil or 

larger in diameter have lower high frequency impedance. 

Vias for signals may be minimum drill size. 

2) Make all power and ground traces are as wide as the via 

pad for lower inductance. 

3) VAA for pin 16 has a low pass RC filter to decouple the 

digital and analog supplies. The 4.7uF capacitors may be 

replaced with a single low ESR device with the same 

total capacitance. VAA is routed on a outside signal 

layer. Do not cut a power or ground plane and route in it. 

4) Notice that ground vias are never shared. 

5) When ever possible,  VCC (net V2P5 in the schematic) 

pins have a decoupling capacitor. Power is always routed 

from the plane connection via to the capacitor pad to the 

VCC pin on the clock buffer. Moats or plane cuts are not 

used to isolate power. 

6) Differential mode clock output traces are routed: 

a. With a ground trace between the pairs. Trace is 

grounded on both ends. 

b. Without a ground trace, clock pairs are routed with a 

separation of at least 5 times the thickness of the 

dielectric. If the dielectric thickness is 4.5 mil, the 

trace separation is at least 18 mils. 

7)   Terminate differential CLK_IN and FB_IN traces after 

routing to buffer pads. 

 
Component Values:
Ref Desg. Value Description Package
C1,C4,C5,
C7,C11,C12

.01uF CERAMIC MLC 0603

C2,C3,C8,
C9

4.7uF CERAMIC MLC 1206

C10 .22uF CERAMIC MLC 0603
C6 2200pF CERAMIC MLC 0603
R9,R12 120 Ω 0603

R9 4.7 Ω 0603

U1 ICS93701AG TSSOP48
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PRODUCT PREVIEW documents contain information on new
products in the sampling or preproduction phase of development.
Characteristic data and other specifications are subject to change
without notice.

Ordering Information

ICS93v850yGT
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ICS  XXXX  y G  -  PPP - T

INDEX

AREA

INDEX

AREA

1 21 2

N

D

E1 E

�

SEATING

PLANE

SEATING

PLANE

A1

A
A2

e

- C -- C -

b

c

L

aaa C

�����������	
�����������
����������

��������� �����������

MIN MAX MIN MAX
A -- 1.20 -- .047

A1 0.05 0.15 .002 .006
A2 0.80 1.05 .032 .041
b 0.17 0.27 .007 .011
c 0.09 0.20 .0035 .008
D
E

E1 6.00 6.20 .236 .244
e
L 0.45 0.75 .018 .030
N
α 0° 8° 0° 8°

aaa -- 0.10 -- .004

VARIATIONS

MIN MAX MIN MAX
48 12.40 12.60 .488 .496

10-0039

SYMBOL
In Millimeters In Inches

COMMON DIMENSIONS COMMON DIMENSIONS

SEE VARIATIONS SEE VARIATIONS
8.10 BASIC 0.319 BASIC

0.50 BASIC 0.020 BASIC

SEE VARIATIONS SEE VARIATIONS

N
D mm. D (inch)

Reference Doc.:  JEDEC Publication 95, MO-153


