IC WORKS

WB1336
Dual Serial Input PLL with 2.0 and 1.1 GHz Prescalers

Features

swallow capability are included. The device operates from

» |C WORKS BiCMOS process
» Operating voitage 2.7V to 5.5V

2.7V and dissipates only 38mW,

Figure 1 Pin Diagram
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* On chip reference oscillator osc_IN I 8 1B LE
« Available in a 20-pin TSSOP 0sc_out E ° 12— DATA
(Thin Shrink Small Outline Package) Fo/LD 10 11|10 cLocK
App"catlons Table 1 Order Information: WB1336TX-TR
The IC WORKS WB1336 is a dual serial input PLL frequency Part Part
synthesizer designed for high performance dual conversion Number Revision Package TR
TV, VCR, and Set-top tuner sections, as well as downstream
receivers for cable modems. The WB1336 is also well suited | WB1336 T X= TS'SVCV)'Z Tape & Reel
for high volume, low cost wireless communications applica- (017" Wide) Option

tions. One 2.0GHz and 1.1GHz prescaler, each with pulse  Note: Operating temperature range: —-40°C to +85°C.

Figure 2 Dual PLL Block Diagram
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Figure 3 Application Diagram Example - WB1336 2.01.1GHz Dual Hi/Hi PLL
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WB1336

Pin Definitions

Pin Pin

Pin Name No. | Type | Pin Description

Vel 1 P Power Supply Connections for PLL1 and PLL2: When power is removed from both the
Vee1 and Vee2 pins, all latched data is lost.

VPA 2 P PLL1 Charge Pump Rail Voltage: This voltage accommodates VCO circuits with tuning
voltages higher than the \¢c of PLL1.

DoPLLA1 3 o PLL1 Charge Pump Output: The phase detector gain is p/2r. Sense polarity can be
reversed by setting the FC bit in software (via the Shift Register).

GND G Analog and Digital Ground Connections: This pin must be grounded.

Fin1 | Input to PLL1 Prescaler: Maximum frequency 2.0GHz.

Fin1# 6 ! Complementary input to PLL1 Prescaler: A bypass capacitor should be placed as closely
as possible to this pin and must be connected directly to the ground plane.

GND G Analog and Digital Ground Connections: These pins must be grounded.

OSC_IN | Oscillator Input: This input has a Voc/2 threshold and CMOS logic level sensitivity.

osc_out (o] Osclllator Output:

Fo/LD 10 o] Lock Detect Pin: The output is high when the loop is locked. It is muitiplexed to the output o
the programmable counters or reference dividers in the test program mode.
(Refer to Table 4 for configuration)

CLOCK 11 I Data Clock Input: On the rising edge, one bit of data is loaded into the Shift Register.

DATA 12 | Serial Data Input

LE 13 | Load Enable: On the rising edge of this signal, the data stored in the Shift Register is
latched into the counters and configuration controls, PLL1 or PLL2 depending on the contro
bit states.

GND 14 G Analog and Digital Ground Connections: This pin must be grounded.

Fin2# 15 | Complementary Input to PLL2 Prescaler: A bypass capacitor should be placed as closely
as possible to this pin and must be connected directly to the ground plane.

Fin2 16 | input to PLL2 Prescaler: Maximum frequency 1.1GHz.

GND 17 G Analog and Digital Ground Connections: These pins must be grounded.

DoPLL2 18 O PLL2 Charge Pump Output: The phase detector gain is p/2rn. Sense polarity can be
reversed by setting the FC bit in software (via the Shift Register).

Vp2 19 P PLL2 Charge Pump Rail Voltage: This voltage accommodates VCO circuits with tuning
voltages higher than the \&C of PLL2.

Vee2 20 P Power Supply Connections for PLL1 and PLL2: When power is removed from both the

Vee1 and Vee2 pins, all latched data is lost.

Note: Never have both PLLs programmed to the same frequency. They will lock to each other under these conditions. The
divide ration can be calculated using the following equation:

fvco = {(P * B) + A} * fosc / R where (A < B)

fvco: Output frequency of the external VCO.

fosc: The crystal reference oscillator frequency.

A: Preset divide ratio of the 7-bit swallow counter (0 to 127).

B: Preset ratio of the 11-bit programmable counter (3 to 2047).

P: Preset divide ratio of the dual modulus prescaler (64/65 or 128/129).

R: Preset ratio of the 15-bit programmable reference counter (3 to 32767).

The divide ratio N = (P * B) + A.

Dual Serial Input PLL with 2.0 and 1.1 GHz Prescalers Revision 1.1
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Absolute Maximum Ratings

Stresses greater than those listed in this table may cause ditions above those specified in the operating sections of this
permanent damage to the device. These represent a stress specification is not implied. Maximum conditions for extended
rating only. Operation of the device at these or any other con- periods may affect reliability.

Symbol Parameter Rating Unit
Ve or Vp Power Supply Voltage -0.5t0+6.5 \)
Vout Output Voitage —0.5t0 Vg+0.5 Vv
lout Output Current x15 mA
T Lead Temperature +260 °C
Ts1Q Storage Temperature -5510 +150 °C

Handling Precautions

Devices should be transported and stored in antistatic con-  Protect leads with a conductive sheet when handling or trans-
tainers. porting PC boards with devices.

These devices are static sensitive. Ensure that equipment If devices are removed from the moisture protective bags for
and personnel contacting the devices are properly grounded. more than 36 hours, they should be baked at 8% in a mois-

. . ture free environment for 24 hours prior to assembly in less
Cover workbenches with grounded conductive mats. than 24 hours.

Always turn off power before adding or removing devices
from system.

Recommended Operating Conditions

Symbol Parameter Rating Unit Test Condition

Vee Power Supply Voltage 271055 \)

Vp Charge Pump Voltage Vecto+ 5.5 v

Ta Operating Temperature —40 to +85 °C Ambient air at 0 CFM flow
Dual Serial Input PLL with 2.0 and 1.1 GHz Prescalers Revision 1.1
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WB1336

Electrical Characteristics: vcc = Vp =5V, Tp = —40°C to +85°C Unless otherwise specified

Symbol | Parameter Pin Min Typ Max Unit | Test Condition
lcc Power Supply Current Veel, 15 mA
PLL1 + PLL2 Vec2
IpD Power-down Current Veel, 1 25 HA | Power-down, Voc = 3.0V
Vee2
Fint Operating Frequency Fint 100 2000 MHz | PLL1
F|N2 FIN2 100 1100 MHz PLL2
Fosc Oscillator Input Fre- OSC_IN 2 25 MHz [ with OSC_OUT loaded
quency 2 40 MHz | with OSG_OUT
unioaded
Fé Maximum Phase Detector 10 MHz
Frequency
Vin Input Sensitivity Fin1and -15 4 dBm | Vge=3.0V
Fin2 -10 4 dBm | Vg = 5.0V
Vosc Oscillator Input Sensitivity | OSC_IN 0.5 Vp_p
s I High/Low Level Input +50 pA
Current
ViH High Level Input Voltage | DATA, Vee " 0.8
CLOCK,
ViL Low Level Input Voltage LE Ve 0.2
e b High/Low Input Current -10 0.05 10 HA
VoH High level Output Voltage | Fo/LD Ve * 0.8 \ Vi=1mA
VoL Low Level Output Voltage Veg ¥ 0.2 A
IDonso | Do High, Source Current | DgPLL1 4.3 mA | Do = Vp/2
) DoPLL2
IDoL(so) | !Po Low, Source Current 1.25 mA
IDOH(Sl) IDO ngh, Sink Current 4.3 mA
IDorsy | IDo Low, Sink Current 1.25 mA
AlDg Do Charge Pump Sink 3 % Do =Vp/2
and Source Mismatch lDO(SO) - 'DO(S|)/IDO(S|)
T=25C
lorr High Impedance Leak- +2.5 nA Loop locked, between
age Current reference spikes
Dual Serial Input PLL with 2.0 and 1.1 GHz Prescalers Revision 1.1
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WB1336

IC WORKS

Timing Waveforms

Key:

—ee * A .
Increasing Frequency *.

VCO Characteristics

Figure 4 Phase Detector Output Waveform

FC Bit High

FC Bit Low

(Refer to Table 3 for meaning of FC bit.)
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WB1336

Figure 6 Serial Data Input Timing Waveform
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Notes: 1. t1-t5=50>1>0.5us
2. CLOCK may remain high after latching in data.
3. DATA is shifted in with the MSB first.
4. For DATA definitions, refer to Table 3.

Serial Data Input
Data is input serially using the DATA, CLOCK, and LE pins. Two control bits direct data into the locations given in Table 2.

Table2 Control Configuration

CNT1 CNT2 Function

0 0 Program Reference 2. R = 3 to 32767, set PLL2 (low frequency) phase detector polar-
ity, set current in PLL2, set PLL2 tristate, set monitor selector to PLL2.

0 1 Program Reference 1: R = 3 to 32767, set PLL1 (high frequency) phase detector
polarity, set current in PLL1, set PLL1 tristate, set monitor selector to PLL1.

1 0 Program Counter for PLL2: A = 0 10 127, B = 3 to 2047, set PLL2 prescaler ratio, set
powser-down to PLL2.

1 1 Program Counter for PLL1: A = 0to 127, B = 3 to 2047, set PLL1 prescaler ratio, set
power-down to PLL1.

Dual Serial Input PLL with 2.0 and 1.1 GHz Prescalers Revision 1.1
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WB1336

Table 3 Shift Register Configuration (Note 1)
1]2]3]4]s5]e6]7]8]|o]1wo[1n][12[13]14]15]16[17[18[19]20]21]22

Reference Counter and Configuration Bits

e

R R R0
ST

S

Bit(s) Name Function
CNT1, CNT2 Control Bits: Directs programming data to PLL1 (high frequency) or PLL2 (low frequency).

R1-R15 Reference Counter Setting Bits: 15 bits, R = 3 to 32767 (Note 2).

FC Phase Sense of the Phase Detector: Set to match the VCO polarity, H = + (Positive VCO transfer
function).

Do Charge Pump Setting Bit: 1D high = 4.3mA, IDg low = 1.25mA.

TS Tristate Bit: Tristates the Dg output for PLL2 or PLL1 when high.

LD Lock Detect: Directs the lock detect signal source pin 10. Pin 10 is high when locked with narrow low

excursions. When not locked, this pin is low.

Fo Frequency Out: This bit can be set to read out reference or programmable divider at the LD pin for test
purposes.

PRE Prescaler: Prescaler divide bit, for PLL1 and PLL2 (low = 64/65, high = 128/129).

PD Power-down: Low = power-up, high = power-down. { is at a high impedance state, respective B countgr
is disabled, forces tristate at [y outputs and phase comparators are disabled. The reference counter is
disabled and the OSC input is high impedance after both PLLs are powered down. Data can be input apd
latched in the power-down state.

A1-A7 Swallow Counter Divide Ratio: A = 0 to 127.

B1-B11 Programmable Counter Divide Ratio: B = 3 to 2047 (Note 2),

Notes: 1. The MSB is loaded in first.
2. Low count ratios may violate frequency limits of the phase detector.

Table 4 Fg/LD Pin Truth Table

FO (Bit 22) LD (Bit 21)
PLL1 PLL2 PLL1 PLL2 Fo/LD Pin Output State
0 0 0 Disable
0 0 0 1 PLL2 Lock Detect
0 0 1 0 PLL1 Lock Detect
0 0 1 1 PLL1/PLL2 Lock Detect
0 1 X 0 PLL2 Reference Divider Output
1 0 X 0 PLL1 Reference Divider Output
0 1 X 1 PLL2 Programmable Divider Output
1 0 X 1 PLL1 Programmable Divider Output
1 1 0 1 PLL2 Counter Reset
1 1 1 0 PLL1 Counter Reset
1 1 1 1 PLL1/PLL2 Counter Reset
Dual Serial input PLL with 2.0 and 1.1 GHz Prescalers Revision 1.1
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WB1336

Table 5 7-Bit Swallow Counter (A) Truth Table

Divide Ratio A A7 A6 A5 A4 A3 A2 A1
PLL1 (High Frequency)
0 0 0
1 0 0
126 1 1 1 1 1 1 0
127 1 1 1 1 1 1
PLL2 (Low Frequency)
0 0 0 0 0
1
126 1 1 1 1 1 ] o
127 1 1 1 1 1 1
Note: B is greater than A.
Table 6 11-Bit Programmable Counter (B) Truth Table
Divide Ratio B B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1
3 0 0 0 0 0 0 1
4 0 0 0 0 0 0
2046 1 1 1 1 1 1 1 1 1 1 0
2047 1 1 1 1 1 1 1 1 1 1 1
Note: Divide ratio less than 3 is prohibited. (See equation below).
Table 7 15-Bit Programmable Reference Counter (for PLL1 and PLL2) Truth Table
Divide RatioR | R15 | R14 | R13 | R12 | R11 [R10 | R9 | R8 | R7 | R6 | R5 | R4 | R3 | R2 | R1
3 0 0 0 0 0 0 0 0 0 1 1
4 0 0 0 0 0 0 0 1 0 0
32766 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
32767 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Note: Divide ratio less than 3 is prohibited. The divide ratio can be calculated using the following equation:
fveo = {(P * B) + A} * fosc / R where (A < B)
fvco: Qutput frequency of the external VCO.
fosc: The crystal reference oscillator frequency.
A: Preset divide ratio of the 7-bit swallow counter (0 to 127).
B: Preset ratio of the 11-bit programmable counter (3 to 2047).
P: Preset divide ratio of the dual modulus prescaler (64/65 or 128/129).
R: Preset ratio of the 15-bit programmable reference counter (3 to 32767).
The divide ratio N= (P * B) + A.
Dual Serial Input PLL with 2.0 and 1.1 GHz Prescalers Revision 1.1
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WB1336

Mechanical Package Outline
Figure 7 TSSOP (0.173" Wide)
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‘0. CONTROLLING CIMENSION: NILLIMETERS
1. THISPART S COMPLIANT WITF JEDEC SECIFICATION MO-153.
02 ~ VARIATIONS A4 AB. AC. AD AND AE.
BS
gl )
/ -~ UE1AL ¢
x—/ﬁ'-( ) THIS TABLE IN MILLIMETERS
e A
s ﬁ%’xggNs NOTE 4 [
i DETAIL "B" H o]} N % | VARI- D N
oEALA sone s Y MIN. [ NOM.| MAX._| 'c| ATIONS MIN. _NOW.T WAX
DAMEY A 1.10 AA 2. | .10 8
Al 005 0.10 0.15 AB 290 500 510 14
Physical Dimensions In Millimeters A gsg 0.90 g% AC 4.90 5 gg 510 16
" b[ O - ] 8 AD 6.40 6. 6560 20
20.Lead (0.173" Wide) TSSOP P?ckage Order Number X 51019 053 6 AE +70 +80 78022
20" clear antistatic tubes, 76 unitsftube c| 0.090 Z 0.20 AF 9.60 9.70 980 78
JEDEC Outline MO-153 ¢ 0.090 0127 0.135
D SEE VARIATIONS 3
E| 430 | 340 | 450 2
€ 0.65 BSC
Hl 625 | 640 | 650
L[ 050 | 060 | 0.70 5
N SEE VARIATIONS 6
o 0 | 4 | @
THIS TABLE IN INCHES
g COMMON OTE 4 6
3 DIMENSIONS . | VARI- D N
i MIN. | NOM.| M. e| ATIONS | MIN. NOM.[ MAX.
A 0433 AA 114 118 122 8
AJ 002 .004 .006 AB 183 7 20 14
A 0335 0354 0374 AC 193 197 20 16
b| 0075 - 0118 | 8 AD 252 256 260 20
bl 0075 0087 10098 AE 303 307 311 24
¢ 0035 0078 AF 378 .382 386 28
ol 0035 050 0053
D SEE VARIATIONS 3
E] 169 | 173 | 77 3
e .0256 BSC
Hl 246 | 2652 [ 2%
L] 020 | 024 028 5
N SEE VARIATIONS 6
& 9° [ 4 1 8

*VARIATION AF IS DESIGNED BUT NOT TOOLED*

IC WORKS, Inc. reserves the right to amend or discontinue this product without notice. Cir- Life Support Applications:
cuit and timing diagrams used the describe IC WORKS product operations and applications IC WORKS products are not designed for use in life support applications, devices, or sys-
are included as a means of illustrating a typical product application. Complete information  tems where malfunctions of the IC WORKS product can reasonably be expected to result in

for design purp is not ily given. This information has been carefully checked personal injury. IC WORKS customers using or selling IC WORKS products for use in such
and is believed to be entirely reliable. IC WORKS, however, will not assume any responsibil-  applications do so at their own risk and agree to fully indemnify IC WORKS for any damages
ity for inaccuracies. resulting in such improper use or sale.
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