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“Pin | Pin Name | Pin Type Pin Valid Mode Description
‘No. o | Standard

48 FIN Input RF Both Prescaler complementary input. A
bypass capacitor should be placed as
close as possible to this pin and be
connected in series with a 502 resistor
directly to the ground plane.

49 VSS Ground - - VSS

50 CEXT Output CMOS Both Logical “NAND” of PD_U and PD_D

(high terminated through an on-chip, 2kQ
resistance) series resistor. Connecting Cext to an
external capacitor will low pass filter the
input to the inverting amplifier used for
driving LD.
51 LD Output Open Both Lock detect and open drain logical
Drain inversion of Cext. When the loop is in
lock, LD is high impedance, otherwise
LD is a logic “low” (“0").
52 DOUT Output CMOS Both Data Out function, enabled in
(low enhancement mode.
current)

53 Vop Power - - Output driver Vpp (Note 1).

54 Vgs Ground - - Vgs

55 PD_D Output CMOS Both PD_D pulses down when f,, leads f.

56 NC - - - Not Connected.

57 PD_U Output CMOS Both PD_U pulses down when f,, leads f,,.

58 VSS Ground - - VSS

59 Vbp Power - - Output driver Vpp (Note 1).

60 Vbp Power - - Phase detector Vpp (Note 1).

Top sid

61 VSS Ground - - VSS

62 FR Input CMOS Both Reference frequency input.

63 Vpp Power - - Reference Vpp (Note 1).

64 Vpbp Power - - Digital core Vpp (Note 1).

65 ENH Input CMOS Both Enhancement mode. When asserted
“low” (“0"), enhancement register bit=s
are functional.

66 NC - - - Not Connected.

67 MS2_SEL Input CMOS Both MASH 1-1 select. *high” selects MASH
1-1 mode, “low” selects the MASH 1-1-
1 mode.
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Pin Pin Name | Pin Type Pin - _ |Valid Mode Description
No. 1 Standard :
68 | RAND_EN Input CMOS Both K register LSB toggle enable. “high”

enables the toggling of LSB. This is
equivalent to having an additional bit
for the LSB of K register. The frequency
offset as a result of enabling this bit is
the Phase Detector comparison
frequency / 21°.

NOTES:

1. All Vpp pins are connected by diodes and must be supplied with the same positive voltage level.
2. Alldigital input pins (i.e. CMOS inputs of Group 1 below) have a 70kQ pull-down resistor to ground.

The table below describes the pin groups to be tested.

Group No. " Type Total No. Pin Numbers
: of Pins
1 CMOS Input with Pull-down 42 110 8, 11 10 26, 29 to 43, 65, 67 and 68
2 CMOS Input 1 62 (FR)
3 RF Input 2 47 (FIN) and 48 (FIN)
4 High Current CMOS Output 2 55 (PD_D) and 57 (PD_U)
5 Low Current CMOS Output 1 52 (DOUT)
6 High Resistance CMOS Output 1 50 (C@\ upfer <ogg
7 Open Drain Output 1 51 (LD)
8 Power 10, 27, 44, 46, 53, 59, 60, 63 and 64
9 Ground 7 9, 28, 45, 49, 54, 58 and 61

FUNCTIONAL DESCRIPTION

Overview

The PE33632 consists of a prescaler, several counters, an 18-bit delta-sigma modulator (DSM) and a
phase detector. The dual modulus prescaler divides the VCO frequency by either 10 or 11, depending
on the value of the modulus select. Counters “R” and “M” divide the reference and prescaler outputs,
respectively, by the integer values stored in a 20-bit register. An additional counter (“A”) is used in the
modulus select logic. The DSM modulates the A Counter outputs in order to achieve the desired
fractional step.

The phase-frequency detector generates up and down frequency control signals. Data is written into the
internal registers via a three-wire serial bus. There are also various operational and test modes and a
lock detect output.
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Main Counter Chain

Normal Operating Mode

Setting the PRE_EN control bit “low” enables the +10/11 prescaler. The main counter chain then divides
the RF input frequency (f,) by an integer or fractional number derived from the values in the “M”, “A”
Counters and the DSM input word K. The accumulator size is 18-bit, so the fractional value is fixed from
the ratio K/218. There is an additional bit in the DSM that acts like an extra bit (19th bit). This bit is enabled
by asserting the pin RAND_EN to “high”. Enabling this bit has the benefit of reducing the spurious levels.
However, a small frequency offset will occur. This positive frequency offset is calculated with the following
equation:

fottset = (f/(R + 1))/219 (1)

All of the following equations do not take into account this frequency offset. If this offset is important fo a
specific frequency plan, appropriate account needs to be taken.

In the normal mode, the output from the main counter chain (fy) is related to the VCO frequency (f;,) by
the following equation:

fo=fin/[10 X (M +1) + A + K/2'9) (@)

Where A<M +1,1 <M< 511

When the loop is locked, f;,, is related to the reference frequency (f,) by the following equation:
fin=[10x (M + 1) + A+ K2"8] x (f/(R + 1)) (3)

Where A<M+ 1,1<M< 511

A consequence of the upper limit on A is that f;, must be greater than or equal to 90 x (f./ (R + 1)) to
obtain contiguous channels. The A Counter can accept values as high as 15, but in typical operation it
will cycle from 0 to 9 between increments in M.

Programming the M Counter with the minimum allowed value of “1” will result in a minimum M Counter
divide ratio of “2”.

Prescaler Bypass Mode

Setting the frequency control register bit PRE_E_L@IJ gh” allows f;, to bypass the +10/11 prescaler. In this
mode, the prescaler and A Counter are powered down, and the input VCO frequency is divided by the M
Counter directly. The following equation relates fj, to the reference frequency (f;):

fn=(M+1)x{/(R+1)) 4)

Where 1 £ M <511

in this mode, neither the A Counter nor the K Counter is used and therefore only integer-N operation is
possible.
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Enhancement Register Programming
~ Interface ENH ' | Reserved | Reserved FP Power | Counter | MSEL | FC | LD
~ Mode ‘ , , : - Output | Down Load Output | Output | Disable.
Serial (2) 0 By B, B, B, B, B Bg B,

1.10.4.3

1.10.5

TMSB (first in) LSB (last in) T

NOTES:
1. Serial data clocked serially on SCLK rising edge while E_WR “low” and captured in secondary
register on S_WR rising edge.

2. Serial data clocked serially on SCLK rising edge while E_WR “high” and captured in double buffer
on E_WR falling edge.
Enhancement Register

The functions of the enhancement register bits are shown below with all bits active “high”.

Bit Number Bit Function , Description
0 Reserved Reserve bit - program to 0.
1 Reserved Reserve bit - program to 0.
2 FP Output | Drives the M Counter output onto the DOUT output.
3 Power Down | Power down of all functions except programming interface.
4 Counter Load | Immediate and continuous load of counter programming.
5 MSEL OQutput | Drives the internal dual modulus prescaler modulus select
(MSEL) output onto the DOUT output.
6 FC Qutput | Drives the reference counter output onto the DOUT output.
7 LD Disable | Disables the LD pin for quieter operation.

Phase Detector

The phase detector is triggered by rising edges from the main Counter (f,) and the reference Counter
(f.)- It has two outputs, namely PD_U and PD_D. If the divided VCO leads the divided reference in phase
or frequency (f, leads f;), PD_D pulses “low”. If the divided reference leads the divided VCO in phase or
frequency (f; leads f,), PD_U pulses “low”. The width of either pulse is directly proportional to phase
offset between the two input signals, f; and f.

For the UP and DOWN mode, PD_U and PD_D drive an active loop filter which controls the VCO tune
voltage. The phase detector gain is equal to Vpp/27.

PD_U pulses cause an increase in VCO frequency and PD_D pulses cause a decrease in VCO
frequency, for a positive Kv VCO. upper Cose

A “lock detect” output, LD, is also provided via the pin Céﬁ@is the Togical “NAND” of PD_U and
PD_D waveforms, which is driven through a serial 2kQ resiétor. Connecting Ggx} to an external shunt
capacitor provides low pass filtering of this signal. C€x¥falso drives the input of an internal inverting
comparator with an open drain output. Thus LD is an “AND” function of PD_U and PD_D.
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Characteristics

Symbols

MIL-STD-883
Test Method

Test Conditions

Limits

Units

Min

Max

Dynamic Supply
Current with
Prescaler

IDDOPENA

3005

VDD=3.45V, VSS=OV
V=345V, V, =0V

(Pin Groups 1 to 3)
VOH=1 8V, VOL=1 3V
loL=lon=0A (Pin Groups 4
to 6)

loL=-1TmA (Pin Group 7)
CLoap<62pF

Use pattern
main_pattern@ 10MHz
Loop from first to last
vector

Note 2

20

45 mA

Dynamic Supply
Current without
Prescaler

IbbopPDIS

3005

Vpp=3.45V, Vgg=0V
Vig=3.45V, V, =0V

(Pin Groups 1 1o 3)
Vou=1.8V, Vg =1.3V
loL=lpny=0A (Pin Groups 4
to 6)

o =-1mA (Pin Group 7)
CLoap<62pF

Use pattern
main_pattern@10MHz
Loop from first to last
vector

Note 2

20 mA

Functional Test,
Typical Voltage
(Relaxed Limits)

3014

VDD=3.3V, VSS=OV
V|H=3.3V, V|L=OV (Pln
Groups 1 to 3)

Vop=1.8V, Vo =1.3V
loL=lon=0A (Pin Groups 4

fo
loh=YOA [Pin Group 7)
CLOA:D;QZPF

Use patterns main_pattern
(between labels “main_st”
and “end_u_d") and
dsm_p1 @10MHz

Note 4

Go/NoGo -
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Characteristics - | - Symbols | MIL:STD-883 | Test Conditions. - Limits. | Units
: f : * | TestMethod g —
L T e Min' [ -Max.| :
CMOS Output VoH1 H 3006 Pin Group 4 2.25 - \
Voltage, High Vpp=2.85V, Vgg=0V
Level IOH=3mA
(High Current Use pattern main_pattern
Buffer at Minimum Note 6
Vop)
CMOS Output Vot L 3006 Pin Group 5 2.25 - \
Voltage, High - Vpp=2.85V, Vgg=0V
Level |OH=200]J.A
(Low Current Use pattern main_pattern
Buffer at Minimum Note 6
Vop)
CMOS OQutput Voui R 3006 Pin Group 6 2.25 - \
Voltage, High - Vpp=2.85V, Vgg=0V
Level lop=100pA
(Buffer with Serial Use pattern main_pattern
Resistor at Note 6
Minimum Vpp)
CMOS Output VoHz H 3006 Pin Group 4 3.05 - \
Voltage, High B Vpp=3.45V, Vgg=0V
Level lop=3mA
(High Current Use pattern main_pattern
Buffer at Note 6
Maximum Vpp)
CMOS Output Vouz L 3006 Pin Group 5 3.05 - v
Voltage, High - Vpp=3.45V, Vgg=0V
Level lor=200pA
(Low Current Use pattern main_pattern
Buffer at Note 6
Maximum Vpp)
CMOS Output VoHz R 3006 Pin Group 6 3.05 - \
Voltage, High - Vpp=3.45V, Vgg=0V
Level lop=100pA
(Buffer with Serial Use pattern main_pattern
Resistor at Note 6
Maximum Vpp)
CMOS Input L PD 3009 Pin Group 1 -250 | 250 nA
Leakage Current, - Vpp=3.45V
Low Level (with Vgg=0V
Pull-down) V\n(Under Test)=0V

V n(Remaining

Inputs)=3.45V T
CMOS Input I 3009 Pin Group 2 ( -15 |=50 7
Leakage Current, Vpp=3.45V ~_ |
Low Level Vgg=0V

Vn{Under Test)=0V

V,n{Remaining

Inputs)=3.45V
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Characteristics Symbols | MIL-STD-883 | Test Conditions Limits Units
~Test Method | -
| | Min__Max
CMOS Input liH_PD 3010 Pin Group 1 55, | w88 |\ pA
Leakage Current, Vpp=3.45V g
High Level (with vg;):ov 0| 75
Pull-down) Vin(Under Tes i —
Vin(Remaining
Inputs) =88 ot
CMOS Input ln 3010 Pin Group 2 T8 | WO N\ A
Leakage Current, Vpp=3.45V (
High Level Vgg=0V 15 | 50 )
Vin(Under Te N
V,N(Re m’n‘fg
Inputs)a‘&%\\% m
High-Impedance lozH 3021 Pin Group 7 - 10 A
Output Leakage Vpp=3.45V, Vgg=0V
Current, High Vout=3.45V
Level Use pattern main_pattern,
stop at label “llizhh”
Note 7
Serial Clock tCLKH1 3003 VDD=2.85V, Vss=ov - 30 ns
Minimum Pulse From posedge SCLK (T
Width High #35) to negedge SCLK ({
(Minimum VDD) #35)
Use pattern main_pattern
Note 10
Serial Clock toLKLY 3003 Vpp=2.85V, Vgg=0V - 30 ns
Minimum Pulse From negedge SCLK (4
Width Low #35) to posedge SCLK (T
(Minimum Vpp) #35)
Use pattern main_pattern
Note 10
Serial Data to tosui 3003 Vpp=2.85V, Vgg=0V - 10 ns
Serial Clock Setup From any edge of SDATA
Time (Minimum (#34) to posedge SCLK (T
Vop) #35)
Use pattern main_pattern
Note 10
Serial Data to tDH‘I 3003 VDD=2.85V, Vss=OV - 10 ns
Serial Clock Hold From posedge SCLK (T
Time (Minimum #35) to any edge of
Vop) SDATA (#34)
Use pattern main_pattern
Note 10
Serial Load tewH1 3003 Vpp=2.85V, Vgg=0V - 30 ns
Minimum Puise From posedge S_WR (T
Width High #33) to negedge S_WR ({
(Minimum Vpp) #33)
Use pattern main_pattern
Note 10
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Characteristics | -Symbols | MIL-STD-883 | Test Conditions Limits Units
Test Method -
‘ Min: | -‘Max

Phase Noise @ PNjok1 - Vpp=3V, Vgg=0V -107 | -89 | dBc/Hz
10kHz Offset, Note 12

Typical Low Vpp

Phase Noise @ PNyg02 - Vpp=3.3V, Vgg=0V -95 | -83 | dBc/Hz
100Hz Offset, Note 12

Typical High Vpp

Phase Noise @ PN;k2 - Vpp=3.3V, Vgg=0V -101 | -91 | dBc/Hz
1kHz Offset, Note 12

Typical High Vpp

Phase Noise @ PN;ok2 - Vpp=3.3V, Vgg=0V -107 | -96 | dBc/Hz
10kHz Offset, Note 12

Typical High Vpp

NOTES:

1. Continuity test
Comparison limit value, no measurement value recorded.

2.  Dynamic current
For measurement of the dynamic current, the pattern main_pattern is used and loops from first to
last v@stantaneous current is measured and recorded (without any link to a specific vector

numbey). Total combined current for all Vpp pins. During the test, outputs are loaded with a
capacitiveToad < 62 pF (tester load) but without active load. Comparators are disabled during this
test.

3. Quiescent current
During quiescent current test, outputs are loaded without active current load but with a capacitive
load < 62 pF (tester load).
The measurement is performed with the device having been initialised using pattern mode, stopped
at end of vector labelled pdwn_sp. Total combined current of all Vpp pins.
The measurement accuracy is better than 1pA.

4. Functional test
During functional test, outputs are loaded with an active current load (when specified) and a
capacitive load < 62 pF (tester load). For the active current load, the threshold load switching is set
to VDD/Z'
Output comparison is performed as “strobe comparison”. Strobe is placed 5% before the end of the
period. For the open-drain output (i.e. pin 51, LD), comparison to the “High-Impedance” state may
be masked for some vectors.

5. Input voltages
During input voltage test, outputs are loaded with an active current load (when specified) and a
capacitive load < 62 pF (tester load). For the active current load, the threshold load switching is set
to VDD/2-
Measurements are performed using the test pattern main_pattern (between the labels “main_st” and
“end_u_d"). The pattern is run with increasing or decreasing input voltage value of the pin under test
until the first output fails. Remaining pins toggle with nominal input voltages.
All the values are tested and recorded for each input.
The measurement accuracy is better than 100mV.

6. OQutput voltages
Measurements are performed using the test pattern main_pattern.
The device is configured into correct state so that outputs are placed in high or low voltages. Output
current is sourced/sinked and the resulting voltage is measured.
All the values are tested and recorded for each output.

7. High impedance leakage current
The device is configured into the correct state using the pattern main_pattern so that the pin under
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generators:
Timing Period Pin Group Delay | Width | Comp. | Comp. Format
Generator |  (ns) (ns) (ns) Start Stop -
‘Number (ns) (ns)
0 1000 1to 3 0 - - - NRZ
4t07 - - - 900 EDGE
1 1000 1 0 - - - NRz
2and3 100 - - - NRZ
4t07 - - - 950 EDGE
2 1000 1 (except SCLK pin) 0 - - - NRZ
SCLK pin 250 - - - NRZ
2and 3 100 - - - NRZ
4t07 - - - 950 EDGE
3 1000 1 0 - - - NRZ
2and 3 100 - - - NRZ
4t07 - - - 950 EDGE
4 1000 1 0 - - - NRZ
2and 3 100 - - - NRZ
4t07 - - - 950 EDGE
5 100 1 {except SCLK pin) 0 - - - NRZ
SCLK pin 25 - - - NRZ
2and3 10 - - - NRZ
4107 - - - 95 EDGE
6 1000 1 0 - - - NRZ
2and3 100 - - - NRZ
4t07 - - - 950 EDGE
7 1000 1and 2 0 - - - NRZ
3 100 - - - NRZ
4t07 - - - 950 EDGE
8 1000 1 (except S_WR, 0 - - - NRZ
S_CLK and SDATA
pins)
S_WR pin 600 - - - NRZ
SCLK pin 250 - - - NRZ
SDATA pin 100 - - - NRZ
2 an@) 100 - - - NRZ
4t07 - - - 950 EDGE
10 1000 1 0 - - - NRZ




2.3.2

PAGE 2
ESCC Detail Specification No. 9202/077 9

ISSUE '\ Z.
Timing Period Pin Group Delay - | Width | Comp. | Comp. Format
Generator (ns) (ns) (ns) Start Stop
Number , (ns) {ns)
2and 3 100 - - - NRZ
4107 - - - 950 EDGE
11 1000 1 0 - - - NRZ
2and 3 100 - - - NRZ
4107 - - - 950 EDGE
12 1 (except E_WR, 0 - - - NRZ
S_CLK and SDATA
pins)
E_WR pin 100 - - - NRZ
SCLK pin 150 - - - NRZ
SDATA pin 10 - - - NRZ
r{f\
2a Q‘S{) 100 - - - NRZ
4t07 - - - 950 EDGE

10.

11.

12.

13.

Dynamic measurements

Parameters shall be measured and recorded for each dynamic parameter to be tested. The
measurement accuracy is better than 0.5ns.

RF measurements

The frequency is set to the target frequency and output level at the FIN pin. The resulting output
power is measured on DOUT.

The measurement accuracy is better than 0.1dB.

Phase Noise measurements

The Phase Noise measurements use a “Stack-and-Rack” solution. The parametric test settings are
described hereafter:

- fin=1920.4MHz

- f,=100 MHz (0dBm)

- f,=20MHz

—  Loop Bandwidth = 50kHz
— RegisterM =8

— RegisterR=4

— RegisterA=6

—  Register K = 5243

- Modulus =10

Operating current during Phase Noise measurement
The parametric test settings are described in Note 12 above.

High and Low Temperatures Electrical Measurements

The measurements shall be performed at Typ,=+85 (+0 -5)°C and Tyy,=- 40(+5-0)°C.

The characteristics, test methods, conditions and limits shall be the same as specified for Room
Temperature Electrical Measurements, except as follows:
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NOTES:
Vpp=3.3V, Vg VCO=50.2V, +Vc_AMP=5V and % =-5V.

fr=4OMHZ, VP=VSS to VDD'

f|N=1 920.4 MHz, Vp=VSS to VDD'

All resistors have a tolerance of £1%. All capacitors have a tolerance of 210%.

TP1, TP2 and TP3 are the Test Probes.

The table below shows how the device shall be serially programmed during Total Dose Radiation

2 e



