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13.1 TECHNICAL DESCRIPTION
13.1.1 General Description

The Convergence module corrects and compensates
errors in registration between the red, green and biue
CRT images The module uses digital-to-analog
conventers 1o continuously generate correction values
which are memorv-mapped to the CRT raster

The Convergence module contains the following circuitry:

a) horizontal phase focked loop {HPLL)
b} vertical phase-locked ioop (VPLL)

¢} alpha generation

dy RAM bank switching

e) band switch

d) address generation and multiplexing
i wavetorm channel

13.1.2 Circult Description
13.1.2.1 Horizontal Phase Locked Loop

The HPLL is a closed single ioop, control system |t
iocks itself onto the Horizontal Flyback Pulse (HFP) over
the range of 15KHz to 80KHz, ther synthesises a high
frequency ciock (HPLLCLK) that is slightly more than 256
times the HFEB frequency.

The HPLL is located on the piggy-back sub-convergence
hoard. The Horizontat PLL consists of a phase detector
(IC19), a low pass filter (IC16B). a voltage controlled
osciiator (VCO) {(IC15), an ECL to TTL translator (IC 14),
a divide-by-256 counting section (IC4), a divide-by-n
counting section. a phase iead circuit (IC2), and a phase
iead look-up tabie

The phase detector {IC19) has both an analog ana digital
output. The outputs are combined and filtered to produce
an error voltage which controls the frequency of the VCO
IC15) and biases the network which includes varactor
diode D1 The output of the VCO is at ECL logic levels
and the ECL to TTL translator (1C14) is used to supply
the clock signal. HPLLCLK, to the rest of the moduie.

HPLLCLK is used to clock the divide-by-256 and divide-
by-n counting sections.  The divide by 256 counting
section generates the Honzontal Zone ({time siot)
addrasses B(0) to B(5) and HPLLCKK 2, HPLLCLK /2~
and HPLLCLK /4 The divide-by-n counting section
generates the = _LEAD and HRESET signals. At the end
of the 256 count. a ripple carry signal disables the divide-
by 256 counting section and enables the divide-by-n
counting section
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A programmable gate array (PGA) integrates the divide-
by-n counting section and phase iead circuitry. An
initialization pulse, HPLL RESET enables the internal
circuitry to determine the number of HPLLCLK/2 pulses
that occur in the HFB pulse width This value. n (Q{0) to
Q(5)), is stored and used to lcad the divide-by-n counter
for insertion into the PLL counting loop.

The analog phase detector ({C19) provides a fixed phase
lead of approximately 1.2uS between the HFB reference
and the H LEAD signal. For mocules requiring the
HRESET signal to be in phase and sync with the HFE
pulse, another programmable divide-by-n counting
section (in the PGA) provides deiay from the divide-by-1
counting section in the main loop

The Q{0) to Q(5) values are sent to the phase lead ook
up table This table contains phase lead values to keep
HRESET in phase and sync with HFB These values are
loaded into a thirg programmabie counter in the PGA
which delays the start of HRESET by an integer multipie
of the HPLLCLK/2 clock

13.1.2.2 Vertical Phase Locked Loop (Vertical PLL)

The verticai PLL secton consists of 1C2g 1C31 and
IC27b. The VPLL tocks onto the vertical flyback puise
(VFB) and divides the period into 256 segments. A clock
signal, VPLLCLK. is generated at 256 times the VP&
frequency and is buffered by IC32a The vertical FLL
operates over a VFB range ot 40 10 120 Hz A vertical
reset pulse, VRESET  is generated at the end of each 25€
count by 1C27b

13.1.2.3 Alpha Generation

The alpha generation circuitry generates an aipha )
value for every scan line. The alpha value represents the
weighting factor required to perferm linear interpolation
in the vertical direction. It does this independent of the
horizontal frequency using a patented method basea on
horizontal line counting and a look-up table. The aipha
generation circuitry consists of 1Ce 1C7, 1C8,1C3 10274
and 1C28.

Inimplementing vertical interpolation the raster is diviced
into B8 vertical zones. Each zone contains an equal
integer numper of scan lines This is done by everly
dividing the total number of scan lines in a raster by eight
(1C28). This value, n. indicates the size of the vertical
zone and is stored (IC9Y The wvalue n forms the MSE
address of the look-up wable (1C8) Tne value n-t (1C6)
loads a programmabie down counter ({C7) The output of
down counter forms the LSE address of the ook up
table The LSB address counts down from n-1 to 0 at the
honzontal rate addressing the aipha values stored for
particular vertical zone size When the down countar

Convergence Module
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reaches zero, it increments (SCLK) the vertical zone
~ounter {IC26) and reloads itself. The alpha value from
e look-up table is output to a selectable
1(nvenor/muitipiexer which seiects between « and 1«
1C24).

13.1.2.4 RAM Bank Switching

The Convergence module contains 12K of high speed
static RAM configured as six banks of 2K x 8 bytes The
banks are mapped into the BOOOH to 9FFFH address
range of the system's external data memory. The bank
switching circuitry (1C20,1C28) allows the microprocessor
1o individually write /read data to/from any of the six RAM
banks. The microprocessor selects a RAM bank by

writing to the 1/O port SELO*  This active low signai
fatches the data for bank selection in IC20 All data
memory access into the convergence address space will
be referenced to the selected bank until a new bank is
selected. See Tabie 13-1 for RAM bank selection

13.2.1.5 Band Switch Circuit

The Band Switch Select circuit determines if the projector
is operating in the low band or high bang. This is done
by sensing the horizontal flyback pulse (HFB) which
changes trom 5.0u S in the iow band to 2 5 4 S in the high
band. The circuit consists of IC10 and IC11a. A 3.0us
reference pulse (IC11a) is compared with the HFB puise

which sets the flip-flop (1C10a). The result is stored in flip-
fiop 1IC10L.

TABLE 13-1. Ram Bank Selection

DATA DESCRIPTION LOCATION §

D7 D6 D5 D4 D3 D2 D1 DO #

X X X X X 0 0 0 | BiueVertical RAM 8000H 9FFFH |

X X X X X 0 0 1 Blue Horizontal RAM 8000H-9FFFH |
X X X X X 0 1 0 | Green Verticai RAM 8000H GFFFH
X X X X X 0 1 i Green Horizontal RAM 8000H-9FFFH
X X X X X 1 0 0 Red Vertical RAM 8000H-9FFFH
X X X X X 1 0 1 Red Horizontal RAM 8000H-9FFFH

X X X X X 1 1 0| Notused

X X X X X 1 1 1 Not Used ;

13.2.1.6. Address Generation and Multiplexing
The Convergence module uses two address sources:

al  address lines A(0) to A(9), and A(13} to A(15)
{generated by the microprocessor)

b} - address lines B{0) to B(5)

{Horizontal Zone Address)

- address lines B(6) to B(9)
Vertical Zone Address)

Convergence Module
13-2 MODULE SERVICING

Addresses A(D) to A(9) are isolated (IC1%, 1C32¢, 1C32d)
from addresses B(0) to B{9) and from the convergence
RAM Normally, address iines B{0} to B(3) are presentad
to the convergence RAM  When the micrpprocessor
accesses the convergence RAM it takes higher priority
over the Convergence Module. The signai, ADDRSEL
forces the B(0) to B{Q) address lines tristate and enables
A(0) to A{3} to the convargence RAM

The vertical zone address counter [1C26) internally
contains two counters with multplexed outputs (R and
C). The R counter contains the current vertical zone
address (N} while the C counter contains the next vertical
zone address (N + 13



13.2.1.7 Waveform Channel

There are six wavetorm channels physically located on
the Subconvergence PCB. These channels generate the
waveforms that are output by the module The channels
are: Blue Vertical, Blue Horizontal, Green Vertical, Green
Horizontal, Red Vertical and Red Horizontal. The
channels are identical, each consists of

(1) 2K x 8 static RAM (IC41, 1C43, 1C45, 1C47, 1C48,
1C51)

{1) 74HC245 octal bus transceiver (IC40, 1C42, i1C44,
1C46, 1C48, 1C50)

(1) 7545 12-bit multiplying DAC with latch (IC57,
IC61. ICH4, 1CE7, IC71, IC73)

{1} MC34082 bIFET op—amp (IC56, IC6C. 1C63, 1CB86,
iICe8 1C70)

{1/6) 74HCO04 Invertor (IC58)

Each channel has a potentiometer (R168, R176, R184,
R192, R200. R208) which adjusts the reference voltage to
the DAC it is adjusted such that the convergence output
waveform is 0V when the convergence RAM is reset
{filled with 0OH;

The user adjustabie convergence points are interpolated
by the microprocessor into 9 rows of 64 values for each
color and axis. Between any two rows, interpolated
values are calculated according to the equation:

P=(1-a) x (HADRR VADDR) + a x (HADDR VADDR - 1)

The ¢ rows of interpolated values correspond to the
boundaries of the 8 vertical zones Each vertical zone
contains an equal number of scan lines. Each scan line
receives a unique value of « depending on its position
within the vertical zone The horizontal address (B(0) to
B(5)) divide the active horizontal scan line time into 64
equal time siots. Each time slot is divided into 2 by
HPLLCLK/4 and divided intc 4 by HPLLCK/2 and
HPLLCLK/2*,

Consider one HADDR time siot:

in the first quarter of the time slot, HPLLCLK/Z2 is low,
HPLLCLK/2* 1s high and HPLLCLK/4 15 low. With
HPLLCLK /4 low, VADDR + 1 (1C26) is multipiexed tc the
RAM anda is inverted (1C24) to give 1-a. The two values
are presented to the X and Y inputs of the MAC and
clocked in on the rising edge of HPLLCOLK /2

in the second guarter of the time slot, HPLLOLK /2 is
high, HPLLCLK /2" is low and HPLLCLK /4 is low During
inis time period the multiplication of (HADDR VADDR + 1}

and (1-a) is pertormed and the resuit is clocked out on
the rising edge of HPLLOLK 2" Since the ACC pin on

Sa- 204005 154 - TGA- 03 0B/S0)
£ Tepvognt TRE0 Ly Fectzonome Limited
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the MAC is low the product generated is stored into the
output registers.

in the third quarter of the time slot, HPLLCLK /2 is fow,
HPLLCLK/2* is high and HPLLCLK 4 is high Wit
HPLLCLK/4 high, VADDR is multipiexed to the RAM and

a is not inverted. The two values are presented to the X
and Y inputs of the MAC and ciocked in on the rising

edge of HPLLOLK /2

in the forth quarter ot the time slot, HPLLCLK,'2 is high
HPLLCLK/2* is low and HPLLCLK/4 is high. During this

time period the multiplication of (HADDR VADDR) and «
is performed and added to the product
{HADDR,VADDR + 1) x (1-a) since the ACC input of the
MAC is high. The result is clocked out on the rising edge
of HPLLCLK/2*

During the next first half of the next time siot
HPLLCLK /4 is low. The WR* pin of the 7545 DAC is low
and the newly calcutated value for HADDHR - 1 time slot
is converted to an analog value During the second half
of the next time slot HPLLCLK /4 is high. The WR* pin ot
the 7545 DAC is high and the value for the HADDR - 1
time slot is latched for the rest of the time siot

This is repeated for each horizontai time slot of each
scan line in each vertical zone.
13.2 SERVICING AND ALIGNMENT

13.2.1 Disassembly and Access

CAUTION

STATIC SENSITIVE COMPONENTS
STATIC CONTROLLED WORK STATION REQUIRED

Module Location:
« rear panel card rack

Tools & Equipment Required:
« Phillips screw driver

a) Remove the back panel as described in Section 5

b) Locate the Convergence module in the rear panel carc
rack. Using the printed circuit board extractor from the
oot pouch, pull the moduie from the card race as
described in Section 5.2

Convergence Module
MODULE SERVICING 13-3
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13.2.2 Alignment

i{ the projector convergence cannot be performed
adequately with the keypad, or it is desired to readjust
the on board convergence settings, proceed as follows:

Tools & Equipment Required:

« printed circuit board extractor

- extender board, Electrohome Part # 03-230330-01F
+ oscilloscope

«+ fine tip slot screwdriver

STEP 1 - Remove Convergence Module

a) Hook the printed circuit board extractor into the hole
in the bottom outside comer of the Convergence module.
Pull the module out of its slot.

b) Insert the extender board into the Convergence
module siot Put the Convergence module on the
extender board. See Figure 13-1.

STEP 2 - Reset Convergence to 0

a) Press CONVERGE and 2 on the keypad Press and
hold RESET for 2 seconds mimmum.

STEP 3 - Null Colors

a) With the oscilloscope probe anc the fine tip
screwdriver, make the foliowing adjustments

« Adjust R168 until extender board row C, pin 1 = 0V

« Adjust R176 until extender board row C. pin 2 = 0V
« Adjust R184 untii extender board row C, pin 3 = 0V,
» Adjust R182 until extender board row C pin 4 = OV,
« Adjust R200 until extender board row C, pin § = OV
«» Adjust R208 until extender board row C. pin 6 = OV,

b) Press EXIT.
13.3 COMPONENT LAYOUT AND SCHEMATICS

Reter to the following pages for component iayouts and
schematics of the Convergence module.

faed )
FE2% e

e s T e e

CPRFPFE

FIGURE 13-1. Corvergence Module Alignment

Convergence Module
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FIGURE 13-3.

Convergence PCB Schematic (Sheet 1 of 3)
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D.C.H.V. & TOLERANCE NOTED
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PARTS . CONSULT SERVICE MANUAL PARTS
LIST SECTION "SRAFETY COMPONENTS®.
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FIGURE 13-8.
Sub-Convergence PCB Schematic (Sheet 2 of 3)
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FIGURE 13-9.

Sub-Convergence PCB Schematic (Sheet 3 of 3) 54-7904-02P/54-7904-03P (06/90) Convergence Module
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13.4 PARTS LIST
13.4.1 Convergence PCB
item Ref.

integrated Clrcults

ic3

L]

iC5

Icé

iC7

ic8
1Cg.1C29
1C10
IC111C27
{C12
1C13.1C38
114
iC1s
iCie
1C19
1C20
1C221C25

1C34 1C35
1C36
icar

Transistors and Diodes

C1-C4.Q5,
Q6.Q7

Capacitors

C1-C11.C15-C17,
C21-C23.C25,C39,
C45,C47,C49-C51,
C55,C57-C62 Co4.
C67.Ce8

G4 TRGA -0IP/S4-TH04-01F (08,90
€ Caoyngnt 1990 by Electrohome L mited.

Part No.

14-PO5041-11P
14-A050449-01P
14-PO5047-01P
14-P04083-01P
14-004703-01P
14-P04092-Q1P
14-P04082-01P
14-P05034-06P
14-A04067-01P
14-A04007-01P
14-A04041-01P
14-002813-09P
14-A0404201P
14-003053-01P
14-004701-01P
14-002164-02P
14-A04088-01P
14-A04044-01P
14-AD4005 Q1P
14-P04092-02P
14-004697-01P
14-P04092 03P
14-A04073-01P
14-A02006-02P
14-A04078-01P
14-002814-02P
14-002844-01P
14-002835-01P
14-P04103-01P

14-A00705-01P
14-000519-02P

14-000513-01P
14-000533-01P

89-000032-03P

MODULE SERVICING 13-19

Convergence Module

Description

CY7C281. 1024 X 8 bit PRCM
M2018-100JC-044, PGA

XC1736, | /F serial conf PROM
PALCE28M16, PAL, programmed

74F 126, tri-state non-inverting bufter
PALCE16V8, PAL, programmed
CE22V10H-25CNS, PAL. programmed
27C512-170FM, 64K X 8 UV EPROM, programmed
74HC590, 8 bit binary counter

74HC74, H-CMOS duai D flip flop
MM74HC4538, CMOS muitivibrator
TLO82BC, linear op amp

74HC245, octal bus transcener
MC10125, quad MCCL TO TTL transiator
SP1658, digital muitivibrator voltage control
MC34082, dual linear j-tet op-amp
HEF4750V, trequency synthesizer
74HC137, 3-8 line dec. demuitiplexer
74HC32, quad 2-input OR gate
PALCE18V8, PAL, programmed
74LS691, sync controller

PALCE18V8, PAL. programmed
74HC14, hex Schmitt trigger inverter
MC14048, CMOS phase lock (oop
74HC125, digital quad bus buffer
LM78L0SACZ. +5V regulator
MC79L05AC, negative voltage reguiator
LM3383N, dual comparator
PALCE16RA8. PAL, programmed

2N7000, TMOS transistor, 60V 0.2A. 4W

MV1404, varactor. 120pF
1NG14, 0.075A, 75V
BAT81, Schottky barrier diode

100 nF, 50V, 20%

Convergence Module

MODULE SERVICING 13-19
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13.4 PARTS LIST

SERVICING

{cont.}

13.4.1 Convergence PCB (cont.)

item Ref.

Capacitors (cont.}

041-034 C82.C53

254

Resistors

H1.K3.R7.R8.AR19,
220 R24 R43.RE2,

A4 B3R5 RBORSY
763 Re7 R58 RS9,
187 RES REY

R11 A15 R21 R28,
R29 "33 R34 R36,
R38.739

R12.R27
R14

R5.R16 R40 R66
R17

R18

R22 P26 RE1
R25

R30

R37

R41

R4z

Convergence Module

13-20 MODULE SERVICING

Part No.

89-000033-04P
89-000032-04P
89-000032-09P
84-710003-02P
89-000032-02P
B6-633032-04P

88-173331-01P
88-172231-02P
86-627032-04P
86-610252-02P
86-627151-02P
86-647151-02P
88-171521-01P
86-656032-04F
86-610031-04P
89-000032-05P
84-747002-03P
84-410104-03P
88-171031-12P

80-110035-11P

80-147015-11P

80-118025-11P
80-147005-11P
80-122015-11P

80-110015-11P

80-110035-11P
80-118015-11P
80-120015-11P
80-182015-11P
80-124015-11P
80-110045-11P
80-162025-11P
80-147085-11P
80-139015-11P
80-122035-11P
80-122025-11P

Description

15 nF 1%, NPO

10 nF, 50V, 20%

4.7 nF. 50V, 20% 25U
10 uF, 25V, "super mini"
0.47 uF, 50V, £20%

33 pF

33 nF. 100V mylar

22 nF, 100V

27 pF

t nF, 100V

270 pF. 100V, 10%

470 pF

1.5 nF, 100V, 20%

56 pF, 100V

10 pF

1 nF, 50V, 20%

47 uF 16V, "super mini"
1000 u F, 25V

10 nF, 100V box type

100K, 1/2W, 5%

47K, 1/2W, 5%, metal film

18K, 1./2W, 5%, metal film
470R. 1/2W, 5%, metal film
22K 1/2W, 5%, metal tim

1K, 1/2W, 5%, metal film

100K, 1/2W, 5%, metal film
1 8K, 1,2W, 5%, metal film
2K, 1/2W. 5%, metal film
82K, 1/2W, 5%, metal film
2.4K, 1/2W, 5%, metai film
M. 1,2W, 5%, metal film
62K, 1/2W, 5%, metal film
4. 7R, 1,2W, 5%, metal film
39K, 1/2W, 5%, metal film
220K, 1/2W, 5% metal film
22K, 1/2W. 5%, metal film

S4-TA0A-02P Ed TE04

SEF GRG0

< apyright 19590 oy Clectronore Limited,
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13.4 PARTS LIST (cont.)

13.4.1 Convergence PCB (cont.)

Resistors (cont.)

Integrated Clrcuits

Ra4 80-168005-11P B8OR, 1/2W, 5%, metal film
R48 R4b 80-110095-11P 10R. 12W, 5%, metal film
RS5 80-116005-11P 160R, 1/2W, 5%, metal Hlm
RS6 80-127005-11P 270R, 1/2W, 5%, metal film
RE3 80-120025-11P 20K, 1/2W, 5%, metal film
R4 80-147025-11P 47K, 1/2W, 5%, metal fitm
RN1 43-000053-01P 4 7K, 10 pin, resistor network
13.4.2 Sub-convergence PCB
item Ref. Part No. Description

1C40,1C42,1C44,

1C46,1C48,1C50 14-A04042-01P 74HC245, octal bus transceiver
1C411C43.1C45,

IC47 1C49 1Ch1 14-A05046-02P VT20C19-20NS. high speed SRAM
1C85,1C59,1C62,

1CB51Ce9,ICT2 14-A04087-01P TMC2208, muitiplier accumuliator
1C56.1C60,1C63

1C66.1C68.1C70 14-002164-02P MC34082, linear dual JFET op amp
1C57.1C61.1C64

IC67 1C71 1C73 14-A03040-01P HDACT7545A, buffered multiplying DAC
1C58 14-A04003-02P 74AC04, hex inverter

Capacitors

C73 84-410004-01P 10 uF, 25V

C74-C82,034.C96,

38,C100.C102,

C104-C116 89-000032-03P 100 nF, 50V

93.C35,C87,

C99.C101,£103 86-633032-04P 33 pF

Resistors

R183,R171 R179.

R187 R185 R203 80-110005-11P 100R, 1/2W, 5%, metal film

R164 R180.R196

Sa-TQ4- 025 547043 3P (DR /Q0Y
C Copyright 1380 by Electronome Limited

80-127025-11P

27K, 1/2W, 5%, metal film

Convergence Module

MODULE SERVICING 13-21



13-22 MODULE SERVICING
Convergence Module

13.4 PARTS LIST (cont.)
13.4.2 Sub~convergence PCB
Resistors {cont.}
R168 R173 R181,
R1g6 R197 R208 80-151015-11P 51K, 1/2W, 5%, metal film
168 R172.R174,
R182 R188 R170,
158 R204 R206 80-120025-11P 20K, 1/2W, 5%, metal film

R167 R175 R183
Rig1 R19g R207 BO-110025-11P 10K, 1/2W, 5%, metal fitm

R18G9 R177 R185,
R133 R201 R209 BO-147005-11P 470R, 1/2W, 5% metal film

R170.R178R186
R134 R202 R210 80-147085-11P 4 7R, 1/2W, 5%, metal film

Convergence Module 54-7904-020 /54T A0 - 13T 18/ 50!
13"'22 MODUL SERV'C'NG C Copyright 1990 ny Electrohaome Limitag



13.5 SPECIFICATIONS

Connector P1, Row A:

Pin 1
Pin 2
Pin 3
Fin
Pin
Pin
Pin
Pin
Rin .
Fin 10
Pin 11
Pin 12
Pin 13
Pin 14
Pin 15
Pin 16

i O3 Oy b

0w

Pin 17
Fin 18
Pin 12
Fin 20
Fin 21
Bin 22
Fin 23
Pin 24

Pin 27

Pin 29
current

Fin 30
Fin 21
Pin a2
Connector P1, Row C:

Pin 1
signal level

Pin 2
signal level .. . ..
Pin3d L
signat ievel

47308 -07P 54 TA04 - 03P (08/90)
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digital input,
digttal input,
digital input,
digital input,
digital input,
digrtal input,
digital input,
digital input,
digital input,
digital input.

address line A(0)
address line A(1)
address line A(2)
address line A(3)
address line A(4)
address line A(5)
address line A(6)
address tine A(7)
address line A(8)
address fine A(9)

. digital in/output,

digital input, address line A(10)

digital input, address line A(11)
digital input, address line A{12)
digital input, address line A{13)
digital input. address line A(14)
digital input. address line A(15)

. digital in/output, data line D(0)
. digital in/output,

data line D(1)
digital in/output. data line D(2)
digital in/output, data line D(3)

. digital in/output. data line D(4)

digital in/output. data line D(5)
digitai in/output, data line D(6)
data line D(7)

-12V power supply =12 VDC
100 Ma max

+12V power supply +12 VDC
. . 225 mA max

+5V power supply +5 VDC
. 450 mA max

. connected to Pin 29 +5 VDC
. ground GND

connected to Pin 31 GND

. anaiog output BV CONV
‘‘‘‘‘ -8 to 8V peak
analog output BH CONV
...... -8 1o 8V peak
. analog output GV CONV
-8 ta 8V peak

Limiteq.

Pinda . . . .
signal level . .

Pin § .
signal level . .. .

Pine . ... ..
signal level = .

Pin7 .. .. . .
signal level

Pin 8
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anralog output GH CONV
-8 10 8V peak

analog output RV CONV
8 to 8V peak

analog output RH CONV
-8 10 8V peax

analog mput FBK V SIZE

-
. 210 3WDC

analog input H SENSE G

NOTE: see Power Deflection modulie

Pin 11
write signal .

Pin 12
read signal . .

Pin 13 .
input/ output seiect O

Pin14 .
256 x HFB square wave

signal .
load .. ... .

rise time . . .

Pin 15
256 x VFB
signal .. ...

signal . . . ..

signal .. .. .
puise width .

digital input VFB
SV square wave

gigital input HFB
12V square wave

_.;gf'at input WR

kns!

gigital input RO

1—74

digitai input SELO

LI

digital output HPLLCLK

5V £10% square wave
. 220 pr
102 ns

digital output VPLLCLK

.SV 210% square wave
digral output HRESET

5V +10% square wave
..... 2105usx10%

digitai output VRESET
. 3V square wave
300 st 0%

Convergence Module
MODULE SERVICING 13-23
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