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Hi guys:

While these schematics are not perfect, they are quite compressive. They are the result of many nights work. Hopefully you
find them useful and will support me in the drawing of more.

If you find any errors, and like any work in progress, I'm sure there are some, you can private message (PM) me at http.://id-
discussions.com/vbulletin/index.php

Drawing up schematics of something as complicated as this, is not something you want to do with a working unit as you
typically have to rip them apart, which unless you're very lucky, destroys them. Fortunately | had a dead 2700 | purchased on Ebay for
$5.00. | would like to post more schematics and am looking for the following units (CHEAP/DEAD):

-Echostar 5100/5800: ( would trade a much larger Hard Drive for a dead but complete unit),

-Echostar UHF receiver module from either a 6000 or 47/4900

-Echostar 47/4900,

-Any newer StarChoice unit.

-Any dead Echostar remote, LNB or switch

One of the reasons | drew up these schematics was that | had noticed my 2700's PCB was laid out for several unpopulated
components. | then developed the theory that the 27/3700 and the 4700 used the SAME PCB . |.e that the only difference between these
models was in how the PCB was populated. | still hold this belief, unfortunately | now realize that such an upgrade is virtually impossible.
The problem is the 4700 uses a custom IC, or ASIC, for the AC3 Dolby, the optical output, the IR Blaster and the UHF remote. To
make things worse the 4700 also uses an obsolete IC for the system clock. As neither of these ICs are commercially available the
upgrade can only be done by using a dead 4700 as a donor. (

One important note: I've drawn up these schematics in the hope that they will be useful in the servicing of these receivers, and
so that those of use who's' hobby is electronics can add features such as extra video and audio outputs. These schematics are NOT
intended to aid in the hacking of satellite TV.

One last thing, | don't have a oscilloscope, so I've not drawn the powersupply waveforms. If someone with a scope would be so
kind as to draw up these waveforms and email them to me, I'll include them in the next release.

EchoStar 2/3/4700:

A bit of warning. It appears that there are several PCB versions of the 27/37/4700. As such there may be slight variations
between things such as component labels. Also the LNB Tuner and AC3 sections were drawn up without the aid of data sheets and as
such I've have no means to cross check these pages, so please be very careful when using these two pages.

EchoStar 3100 / DP301

There are at least two completely different flavors of the 3100/DP301. The one with a SC2000 processor (made by LSI), is
called the model 3100 in Canada, but in the USA it's called the DP301.010. The other 3100/DP301, with a STi5518 processor by
STMicroelectronics, is not avaible in Canada and is called the DP301.013 in the USA. Please note that each of these may come in
slightly different versions, so don't assume the schemtics match the unit you are working.

The 3100/DP301.010 is a work in progress. | have rough drafts of the audio, video and modem sections, which I'll work on
and post as | have time. On the other hand the DP301.013 is complete.

EchoStar 6000

This model uses a multi layer PCB which makes tracing runs very difficult.  As a result it's possible that the drawing may a
couple of errors or even more likely may be missing a couple of traces.

RCA DRD 420:
| emailed early beta copies of these schematics to a few friends on the net and within a couple hours two emailed me back with
other schematics for this unit. While parts of these schematics are similar, other parts are quite different. This leads me to believe that

there is at least two and maybe more versions of this model. So don't assume your 420 will match my schematics.

I'm also unable to e-mail or post copies of these other schematics as they were given to me in confidence and under the
condition that | not spread them around.

On the PCB | used, only through hole components and ICs are labeled. This, in my opinion, is a very poor PCB design practice
as it makes service very difficult, anyway this is why a lot of components on my drawings don't have labels.

Another problem with my schematics for this model is I'm unable to draw up schematics of either the LNB tuner or the
modulator, due to the lack to datasheets for the the ICs used in these sections.

Cheers
;\ \\\l\\-\‘..\l ~
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While this block diagram is for the 27/37/4700, it is general enough to fit most EchoStar receivers of a similar generation.
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Other PCB versions MAY have difference component labels, or maybe even completely different.
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FBCIk PLL Enable|"8 * am ) 4 Enable Drivel18
78 ’  Drive
FData  p|| pata 5lbata &
FError R91 R? ~
16|FDValid PLL Clock 8 ° A 6 | Clock o
Xtal1 2 2?) R92 R? 2Ref 8
Cc178 R13$135 2 o e lele C92 a 14
—] Xtal 2 ? e SO RO RO E= ¥ % s s
~C 2l "2 gfolglglglg 288 §%»
o 9 N SToToTaTa TS 15 [3 [~ [11 g
5 [&]
Sheild N Sheild
[+3.3v
. [ |HM1211 Bypass Caps | o ,
Title: EchoStar 27/37/4700 LNB tuner m.m 0 30V Y g0 30 inside sheld
Drawn by:  MDevries, Canada. ylglglelelsle 8 lg lg
Date: 22 [ Feb / 2002 ool o oo oo io io io
PCB: PWB 123402184-AE
Comment:  Drawn with out the aid of datat sheets so | had no'wayto cfoss ch ck, as a'result don't assume anything on this page is correct.
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9LMd

To Digital 1 & Ring Detect

1bit A to D
+2v

TP15

+12V

+12V

' wv—|
R60

C116

U5 bypass Caps

47uf/50V

1SO1

[o
= k\‘
R88
/\/ A |TR17
N
+5V
I PC817
x| x 3 (ECG3098) 2
252
558
T o6 * s
e NMI  Vce
r Ext Address Bus ; HDIS RING 3
= IDLENO TP29
z N\ 11]p0
o us
a Ext Contorl Bus mm RC244ATL RXA 33 oo ° e
o & o
- A2 Engdgeg&ogem ;l@ l ':rl 3 P
pin oy A I~
L: EExt Data Bus a 32 E z 3 g \!!\ X 1
RD x 3
1 P28 o~
DO z ‘
o1 xaz 2] °©
D2 A 4 A 4
D3 —29/49
o 18,20,30,37,41,44,46,—28/52
£ D4 = 27/50 +5 ‘5
2  —
a D5 26/47 R87 8. a2
[=] 0 X
£ D6 30.25/45 K § ¥
2 OHrelay ®
- D7
F24/52
Reset ——48/23
NVRCS E=22/43
19 —55/42 These pins are just looped back
TP2 NVRDIO
P35 13 s C130
TP24 NVRSK
57 AGCIN[
C155 59 [Test
e RFILO
%3 XTLO o
ci7 7 s O 73
(@]
| ;16A0003Mh;8 IXTLA ve >
E‘@D
~ 8 o Zoent?! €150
To Ditial 1 & (IRQ1 (pin 23) 16 233
HINT G 2
AC3 Pages R36 a2 a <
3 39 |60
& Ll
N

Title: EchoStar 27/37/4700 Modem

Drawn by: MDevries, Canada.

Date: 9/ Jan / 2002

PCB: 123402184-AE
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) %
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F5001
| 2A Slow

<
o
I
(=3
@
time
Waveform pin 3 of VIPer 50
<
o
I
(=3
@
time
Waveform pin 5 of VIPer 50
T5001
PQ3RD083 ?
(3.3Vdc Regulator)
1 8
. O
2
3 10
4 11
5 12
6 13
7 14 T
+5 +3.3| +5
Title:

~150Vdc

R5023 27K

R5022 510

T5001

20 ohm  CR5007

xxuf/xxV

C5007

CR5016

CR5014

CD5011

R5006
4K9

C5008

po—
o—|

@ PCB Test point

EchoStar 27/37/4700 rev C Power Supply

Drawn by:  MDevries, Canada.

Date: 1/ Dec /2001
PCB: PWB 123402184-AE
Warning:

1SO5001

C5026
47uf/50V

C5018
560uf/35V

CR1013

Other PCB versions may have different component labels or maybe even be completely different.

C5019

>
=]
2
=

=3
=]
=]
=]
=

L5003

R5008

R5009

C5027
47uf/50V

C5013
100uf/35V

C5012
100uf/25V

I

C5011
220uf/10V

C5014
220uf/10V

C206
220uf/10V




From Digital 1 page

P1O1(5) / ASC1TxD

Low about 3 secound after card is inserted,
High when card is removed

v

To Digital 1 page SmartCard buss +5V
~ _liau1e
& T74HCT32 01
g
2 g VR142 La s Pin Outs BAV99
sct Dete.ct\1£/ Q14 S (If these are not installed on your system, make sure you install them,
they protect the system, Warning the BAV99 comes in two packages. In
o Y one the diodes are in series and in the other the diodes are back to back.
9 > The PCB is laid out for the series version. )
g =4 g 2 CR22, 23, 24, 25
Low when card is inserted, 53 13) +5V J10
High when card is removed = T
9 R205 CR25* SmartCard Socket
SC TRXD| (PI100-0/1) IHij A P
L 4
R262 A 15
High about 3 sec after card is inserted, <
Low when card is removed 1
Y 1iaute _ Y'ne
74HCT32 R204 1
*—'\WN\
3
+5V
1/4U16 T . 16
74HCT32 R203 CR22 NC
other 1/4 of U16 is used for _SC1Clk|  R262 4 Rigg &V & 10
power LED on digital page 'Y
SC CLK x
7
+5V
N T 8
CR23* NC
R206 \écc ' Gnd
e i o
g C1 Reset | " | Clk ot~
3 L 4
30 g i | '
g E2 S 6 | GND
& +5V
-— 7 9
CR24 NC SmartCard
A 5
SC Vee
© +5V A 12
CR19 1/6U24 1/6U24 L S 1/6U24 TP39
NC74HCT14 74HCT14 5 74HCT14 2 <
- /Rst R150 =
To Digital 1 page < o] : 9 11 13 o @ SC Detect 37
L L
c189 SmartCard Detect Swtich
Note: 3 4 Open when card is inserted
Each time you put in the smart card, you will pulse the /Rst line low. 5 (part of socket)
High when card is inserted, 13 [
Low when card is removed
34

Title:
Drawn by:
Date:
PCB:
Warning:

EchoStar 27/37/4700 SmartCard Reader
MDevries, Canada.
20/ Jan /2002

PWB 123402184-AE
Other PCB versions may have different component labels or maybe even be completely different.
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+5V +5V

R51

lj
Modulator Power 4~ [
Q9 l S
NL\S/Y\ - - Modulator Power
1.zl
= = [=}
S E o P8 Q R212
- [
— To Audio Page
FL1
c87
Composite Video L7
> I PSS
Video #1
X 3
[ i 4
To Digital 1 Page
Video #2*
+5VAN +5VAN +5VAN
TP10 TR1
Luminance & Sync C\4 b
V)
L Luminance & Sync
+5VAN - ~
©
X L o
E TP13 ©
R 3 J6
8 2 -5V -5V -5V
+5VAN +5VAN +5VAN
2 3 S-Video Out
© =
3
-5V - R2 Case
Crominance
b
Title: EChOStaI" 27/3700 VldeO Crominance
. | o
Drawn by:  MDevries, Canada. S
Date: 19/ Dec /2001 -5V 5V 5V

PCB: PWB 123402184-AE
Warning: Other PCB versions MAY have difference component labels, or maybe even completely different.



Title: EchoStar 3000 Front Panel PCB
Drawn by: MDevries, Canada.

Date: 25/ Feb /2002

PCB: PWB 123402097-AA

2 Py Py Py
1 .
+
o ~—
&) i (&)
3 IR
L
K{ R4 Detector
m L !
(5]
P '4
&)
9 1;
8 ry ry ry
L CR3 ¥ CR2 Y CR4 l CR8 l gg‘l Y CR5 4 CR6 CR7 R5
S1 S4 S5 S2 S6 s7 S3 J
B 7 %é nfo Y Menu Lt rup ?°‘” I Right Select Power
g DS4A v DS1
2 ﬂ:J 6 Py Power e e Power
"~ s N0
5 ® |«
(o]
o Q2
4 ° R6
3 N
14
13— NC
12— NC
11
Note:
1 -The IRB power circuit is not populated on the unit | took apart. \
-I speculate that it is an IR Blaster to control an IR Controlled VCR \ IRB
Power
DS2
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Fuse
| 1.6A Slow

|
|
CR5002
I -5 Vdc
‘ L5006 {sva>
! \ A CR5012
| o o
‘ YT © 1
[ S
| D
} CR5003 CR5004 e - N
‘ S L
,,,,, = &NE28 28 T3
©5021 3 2 j¢ |O CR5014
q
«w
— ool
o oy o
77 i Sx3
~ o5
»
@ Q5004
5 IRFBE30D 7 > YT L4
< D > l"’ l" L5001 - =)
g - L€ CR5013 ——& 5 3
i3
g — 3 lg lo 3
+12V
time
e
R16
N 4 1S05001
Q5003 | NGi63
<
S ®-/-Q5002 5 ¥ /
=) R 5|
- s /N o R i S S
@
time
3
2
Y
N
jas
[}
<~

afbe)jloa

+17.5V

time

+12Vdc>

C5012
100uf/25V

Y
o
=3
@
@

R5031 CR5007

+30V

8.5V

;

C50016

Title: EchoStar 3000 Power Supply oasws CRS016
Drawn by: MDevries, Canada. ol
Date: 03/ Mar/ 2002

PCB: 123402007-AH N

R5034 CR5019
C5026
R5021
N
C5027




J J2 )
Modem Aux Jack  Opitcal <~ RCAAudio/Video RF in
e unpopulated RF Modulator | ¢ :
ACIn o
&
g 7] Audio / Video Sheilded box
N8 Modem
L3
% 202215
2T LNB TUNER
RXD TXD
4
® PL8
(can not do until | find the data sheets) < Transport Stream Out
1 13 I ~ =
12
o
[s2]
9 = —
3 8
Power Supply (73 s =
4 5 é LIS Logic é
u o SC2000 o
<
o
© =
Z8 SCH 107485
w[5oo0d) = PWB 107486
©[bsc00d]-
&
) T T
o 7] 7]
< <
I I
34 17...... 10 9 o o
CR1 SmartCard
Smart Card Socket IR Detector
IR Blaster IR Blaster
8...... 1 Chan Down  Chan up
Title: EchoStar 3100 / DP301.010 Parts Layout
Drawn by:  MDevries, Canada.
Date: 5/ Mar /2002
PCB Ident: PWB 107486, SCH 107485
Comment: This is the parts layout of the EchoStar satellite receiver, model 3100 used by Bell

Express UV in Canada and model DP301 used by DishNet in the USA.




F12.5A/250Vac Slow

™1 D23
L3 4 +30 Vg}
13 l >
> [=}
o UO) /\; L‘\f
T % 3 '3
©2 ~
~
~ ~
12 D26
L6
=
o8 2 2
. 85 & L~ & TR8 A
150V R21 2 ©3 R55 R54
© o
- TR9
o % N =
a [5)
7 i
BCB47BS R6 D12 R22 9810 -

; +22Vdc
Double NPN transistor «~ © Note: As this drawing was done from a [r22vde>
(only a guess!) $) = < working unit, | didn't want to remove the ~ |l o

6 main transformer. This is why I've drawn AR AR
1 1 all the outputs as one set of winding.
< — 7 1~ Normally there will more than one set.
~
Vcee © —
(o] o«
TR2 UC3842B r y g ¥
= — Switching Voltage = :";S’:gjg 5 L5
L +18Vdc>
Regulator N u>) C
by D27 e o3
! Com Dri 2T 35
p rive i 33 l © S
< = @© =4
o ©

Note:

| assumed the +5Vref

2 T 8 Sense

7 L2
following pinouts. A4 Vref 3 ~ +7Vdc>
2 ©
ol I v3 b2z | .8 5
¢ = 35 S 3
N — 3 S
x x © -
4losc  VRef Out [BrEVref \ -0k

- 7 HSD28 L4

+5Vdc>

470UF/10v

C26
220uf/10V

C.
R N I

1 g
T 1
8] ™ L] 3 :_cw7|394o
’_‘ (@)

—— )| 73V
R9 il 1;

L c17

= Q
@

o

R10

1SO5001

+5V R341

Diode 5
— 1 @
= N
o
(TR47)
/ ) r: I To front panel control

c21

Title: EchoStar 3100/DP301.010 Power Supply s zsvae g
Drawn by: MDevries, Canada. TLast o
Date: 8 / Mar / 2002 *

PCB Ident: PWB 107486, SCH 107485 ~ 18



3100/DP301.010 (STi) block Diagram - Being worked on- Comming soon
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11

Con1
J13 J12 J16 NG . J14
= — | RCA Audio/Video S-Video i
Modem Aux Jack AC3 57 UHF UPGRADE RF in
: unpopulated
unpopulated RF Modulator £ (unpop )
< 2
[roged A H
S Audio / Video Shielded box
58 Modem
§ § L9601 HOS
N e 291601 dMd
J5001 o] £
AC In o8
H= LNB TUNER
-3
L5005
Power Supply
3 5 < STi5518
A <
7 N - ©
8 nD: = 0000000 8 N
2 T5001 9 Qoooo oo ¢} "i-‘
10 - ] T
3 11 I J6 -
. 12 2 FE MPEG
13 5 -
5 14 18225 w T
J7 UHF 7
J4 b
RS232 |
= L o
® ° J3
19 JTAG 1 5 1
0000000000
5 1 20 2 FE TEST
00000
J2
RS232
34 17...... 10 9
SmartCard
CR1
Smart Card Socket IR Detector
IR Blaster IR Blaster
Power
8...... 1 Chan Down  Chan up Standby
Digital 1/0

Title:
Drawn by:
Date:
PCB Ident:
Comment:

EchoStar / DP301.013 Parts Layout

MDevries, Canada.
1/Jul /2003
PWB 109461 / SCH 109462

This is the parts layout of the EchoStar satellite receiver, model 3100 used by Bell
Express UV in Canada and model DP301 used by DishNet in the USA.
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+5 VAN R188

’:I:‘ o3
11 19 TP31 0%J—«
/2 U19

N TP52
Vce Vdd
P104(3
@) . A Lout 2 MC“ST R274 Audi
udio
1/4 RP7 u18 c230 L3 ® ) Leitm
Mutei NC 100uf/16V | O
PIO4(2) . 5 PCM1720
Stereo Audio Digital to Analog BV —
1/4 RP7 Converter 43 R199 5V C245 -
PIO4(1) . 6l (MPEG2/AC-3 CompatiblePAPéW\’] R189 ) Audio*
) Left #2
114 RPT Test 3 q ® o )9
TP32 +5V
P104(0
©) ° 7| Reset . ] 5 P51 =
Routﬁ - C233 R268
4 RPT e NC: 1,19 c ©e D Vee~_7 2\ Audio
R176 100uf/16V § &5 . e Right #1
12S Audio Bus 0 ohm 2 1/2U19
L 4 L 4 SCKI (PcmClkin) TP41 MC1458
8 pp—
= TP28 R269* .
Lef p Audio*
igi 14 Analog Gnd eft Right #2
To/ FroszlgltaI 1& | ° BCKin (PemClokOut) J7 nalog Gn [¢]
Right
TP29 9 —
R172 15
— W\ Din  (PcmbData)
TP26 o
S
R172 16 o
LRCin (IrClck) MioD1
Dgnd Gnd Agnd Case 2
st o LI
[ Q21
+5V +5V 20 17 10 © +5VAN Audio Cable In
N
. [ T5 |
N
Pl04(4) / modulator Power | T R228 c275 ~ 3
® -5V Vce
- aw * LI 7vou
—_— 1| VR9 o - - - Modulator Power| 4 |ycc
~ 5Vreg
5 5% © o < 2  Note: o ]
= P N by ~ = Normally the power to the modulator is switched on by :
2 o DTS ] - Video
© © X G O | &3  asingle from PlO4(4) via R228 and Q12. However the
Q way the PCB is laid out the modulator can be powered
on continuously by populating VR9 and the associated ? Case
components, then removing Q12. J7
. Video
From Video Page 5V

J12
ﬁ o acs Optical Digital Output
AC3- Audi R174
From Digital 1 page udio @
Note:

J7 PCB Layout APPEARS to

be for a Sharp GP1F32T

Note:
The Earth or Chassis ground, DAA ground

Title: EchoStar 3100 / DP301.013 Audio and Power ground are NOT the same. Pin Outs

Drawn by: MDevries, Canada. e ﬁ A @ 1
Date: 12/ Jul / 2003 1 E
PCB/SCH: PCB:109462 / SCH:109461 Earth Gnd PowerGnd DAAGnd Q12,21 VR9



+3.3V +2.5V +3.3V
4,47,8,107, |14,37,64,94, Smart Card Buss s Card
Transport Data Stream 136,159,184(119,149,171,198 ; to Smart Car paf: av &
From LNB page VDD3_3 VDD2_5 T é‘/
16 186 SC TRXD < SW1 4
B_Data PIO0(0)/ScOData To bottom left of page & P 1/6U5 I
17 187 L Power 2 41 vc1a 2
15/B-BCLK PIOO(1) oo * o o | E
19/5-F120 PI00(2 s 5ok hd UL * +7.5V
B_Sync 8 PlOO(B)ECOClkm +5V § Note: U5 & U6 are also used for Smartcard. T L
@ PIOO(@)ScORstf == = & 1/4U6 1/6 U5 N
PIO0(5)/ScOVCC ower '3 1/6 U5 74HCT32 74LVC14 o
PIOD(E) 192 74LVC14
+3.3V 8955 PIOO(7VS00D { 193 SC1-Detec = A
cODef L
N8 ol 8 oL
3,9,43,49 1,14,27 \_67 ~ u13 o1, 1o clock cct ﬁ
- H 0 CloCK cct.
\23, vada  vad o2 \_66 STi5518 147 G
A DI N\ N 5glA3 CPU.D PWM2 1507
\ 25" D1 N \ s/ (CPU, Demuxpioz0) 205 Dout SW3
N 261A2 D2 1\ N golA8 & AJV Decoder) PI02(1)50-—>t0 Modem page Chan Down
\ 29" S _ o ; N NG | PI022)r7; 1
oA Oy & D4 P 27 g PI02(3) 708 sw2
Naas I F T ps “53h8 T PIO2(4).; Chan Up
QA6 > ‘3 = D6 " NI PIO2(5)
NE N 3 o7 B %10 PIO2(6)~
¥\ngs T 5 b8 % ¥\;12A11 PI02(7) 36
A9 Dy (4 BAO PIO3(0)
¥\22A10/AP D10%\ %BM . PIO3(1) ;
B b1 DO s PIO3(2)
N\__gao PPN B P s @ PI03(3)>
N\ 5 NC 36 & 40 50 \ /86 02 § ¢ PIO3(4) 10 LNB-Vsel
16 B}Z 51\ /87 03 2 PIO3(5) 11 LNB-Pulse to LNB Tuner page
15| WE 53 &8 e 12 LNBEnt 12S Buss , g v g v
ﬁ/RAS D15\ @D4 E: PIO3(6) 13 LNB-Trans to Audio page S " N 3 — R
ICAS D5 PIO3(7) : o | X | ¥= ° |5 | 823
19 /90 51 BCKi 2 ol e 2 | - =
/cS D6 DAC_SCIK| - S ~ERE% & ~g~gs
Note; /39 /91 g 52 Din B < 3 s 3 39
* PCB is laid out for both two [ /1LDAM | 92”7 & DAC_PemOul0rzs LRCin SCKI a8l g? gl=1=
Power Good ICs, U2 and U3. CKE D8 2 DAC_LRclk - &) o
P oL : /38 /93 5 57 AC3-Audiq _ R169* ©
These two ICs have different pin [ 39/CLK 97/D9 2 SPDIF_Outro——————>to Audio page +3.3v~w»1 Note:
outs and only one will be populated. 39! oam 25410 DAC PemClk The PCB is laid out for 2 system clocks C1 & C2, but only
Power Good / VssQ Vss 98 D11 7"3@4(0) 39 Reset R160 5 R173 one, (C2 on my pcb), will be populated. The notation | used is
+5V 6,12,46,52 28,41,54 99 40 MD Z< Oohm the parts used with C2 are listed with the opitional C1 part in
i | | p 700|212 P104(1) 1 MC ? brackets. i.e. R103(80&93) means C2 uses R103, and C1 uses
v
2 < \ D13 PIO4Q)f > R80 and R93.
8 us uz* 18; D14 6 PIOA(3) ii Mod Pow':/lel; to Audio page :
%2515 5 PIO4(4) pag 3
\ﬂswn cso PIOA(5) M *
Note: .75 — 45 /Reset to Modem page
The other 1/2 of U7 is used in the LNB tuner cct. SMI_Cs1 PI04(6) 46 1 .
76l svi RAS PI04(7) ° Optional Sys Clock
R il vy I\l cas Aux_CLK[% RI20_ 5 av o NCE MK??2? v '@
F——AW———— 3. —
78|t - —~""|120 % 20 © I~ 11
SMI_WE PIX_CLK : ne 2 g 5 S
Swa* JP4* JP1* wsvvn DQML VDDA RGBIZS— 25v Note: bl ne-d AE Tl 1%
2 . — kel
Reset | N80 — — 24 Other 1/4 RP6 is not used . 5 TP13.(16) Vee €2 Vee|§ |13
- £_ o u VSSA_RGB oo P & 2 ros Sys Clock P
27 “825m1_cikin B_OUTI -\ 14RP6 g 7T (80893 10 MK37278 |, 1@
ge 95l smi_cikout G_OoUT _ ° Slck (27Mhz) T
@ EE—— 27 From PWM1 (pin115) 5| 3| . 7 119
€2 = R OUT|—— W\ 14RPE o ! : ° Vin o
S = o3 — (top right of this page) X
(e 2 28 " % — X2 1
£% 3 © V_REF_RGB T RI2 | 53
122 ¥ X 29 T ©9 3 1 <
o 2.5V ~-1vdd PLL = S |_REF_RGB gsL
to Digital 2 Page /Rst 124 Ret % 8 VDDA YCC 0 25V S 3y 2' D 3 >
to Smartcard page 123|/R"S o T — 31 - = 77' ,l, 2
Vdd Gnd o > VSSA_YCC : I Y1(Y2) &
32Luminance-Syng <~ [&] oo >
+3.3V Y_our 33 Crominancé 7-2Mhz °
: c_out to Vid
o dw FC 127 Y734 Comp Vides | © ¥'de0Page
- —  to Modem page W IRQ(0) CV_ouTt 35
R 15 IRQ() g V_REF_YCCﬂlR”M
I_REF__YCC

IRQ(2)
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Data Bus

+5.0 +5.0 +3.3V
20 +5.0V
12| 37 18 12| 37 18 N ‘ PIO5(0)[ >, >To LNB tuner reset  R197 1/6 U5 T
25| Reset Vcc Byte 29 / 25|, \Reset Vcc Byte 29 / \142 5 21 74LVC14 °
A0 DO A0 DO D1 <« ¢ PIO5(1) 4
2 1131 2 1131 “lp, & o PIO5(2-22 2 E
28, u10 T I g u12 0233 \1&03 2 ) &
22|\, Sys Flash 3/35/ ES 22,5 SysFlash [3[35 455, % 4
21, AM29LV160D p /%8| al” 2las AM29LV160D 0428 ] 146 - B
25 (1M x 16) O I 1 2§A5 (1M x 16) 140/ g & § VN 1 &
/ +2?V-
ﬁ/leG NC,10,13,14 y 2 ﬁAG NC,10,13,14 y \1&[)7 % a §
44 / 44 / 45| 5 @
A7 A7 D8 o = -
/8 30 /8 30/ \152 2 Q 2
A8 A8 D9 S w
 Tiag 2 52/ V' Tlag 4 52/ \@010 ; g8 ~ UHF Upgrade
At S5 34/ L Slat0 S 134/ \1&[)11 5 0 =
Sl g9 9618 17 S g9 36] 8 55l015 | g g g
/4 Q- 39 /|m /4 Q- 39 /|m \156 = o - >
A12 > 05 o A12 > oy ] D13 — 3 4 ©
/3 oo s /8 |3 oo 2“8 N7, e @ L -z
2A13 s 43 a 2A13 s 43 a 158D14C|: = Og
I —A14 Sg — I —A14 Sg (e D15 @
Uats 20 45 YAt 20 45 7 R116
V48 a 16 WE (WEO)L! V48 a 16 WE (WEO)/! 3ahnt CPU_OE A
/ N / 28 \ - -
LONYS O (WE1)0 LONY, OE (WE1) /e CPU_PROCLK 104 R20 gt
/16 15\ /16 15\ =
ﬁms \ ﬁms \ CPU_BE(0) PIO5(4 / St
A19 A19 CPU_BE(1) ) o
/ / V. CE R110 -
VS:G =2 Sj@, 33ohm CPURW 2 o LED1 can be two LEDs in one g %
$ CPU_Wait % 105 Q package, the top one is always
CPU_CE(3)& PIO5(5) o K populated and is part of the Blaster cct,
Address Buss Control Buss CPU_CE@2)S R229 but bottom LED is optional and is used
2 - ey to signal UHF activity. LED2 is allways
S CPU_CE(1) | 2
A18(A17) @ £ o
o R131* CPU—CE(SO) = § Note:
A19(A18) [ 330hm CPU_RAST | = To program EEPROM, put
fa3 CPU_CASO and keep the STi5518 into reset,
tg 1 CPU_CAS1 12C Buss hook up J_5, theH use anthZC
14 A | T programming software such as
CPU_CAS(0) /162 A1(A0) To LNB Tuner "PonyProg" @ www.Lancos.com
* 163 A2 15% to program or alternately use
) ol —— A3 8 one of the many Jtag programs
AA220 @ (2to 4 mux) é 164 A4 Vee ; such as IRDr available on the
w21 2A ol 1Ohs po1(0) 2t RIS spA U21  pgi net
R92 1/2 U9 3| 166 195 R158 Config
oohm 13 +3.3V 74LVC139 5[ 167"C PIO1(Y) SCLggprOM A1
2B T g A7 To LNB Tuner 241.C64 A2
15 0 6] (2->4 mux) <1 168 — v
— > ss
2G 2,, Ve YO /169 ﬁg L +3.3V S| 8 J2 +5V Ja
c / Q T2 $232
CPU_CE(2) 3 Y1 170 +3.3V RS232 R
ey WWPRVQVOV—‘, 7128 Y2 17310 9 | T 106 Sx % 4 (TTL Serial) £s =8 (RS232 Serial)
('?1?]8’ 3 26 1 ve ﬁAﬁ(MO) a PIO1(2) 7
e 1; 3 - ZelAT2 g | |Pot@yuane Txd
3 PIO1(4)/Uart2_Rxd
ﬁma 2 (fJart2_Rx 201 Din J3
A14 PIO1(5)——— to Modem page — =8 JTag
Control Bus aves A15 = g € 19 2 MAX232 +3.3V
178 203 x
Note: [ iz 18 Trigger_in|> 7 — Ja3v rstrs=5 \ T

-Disabling or locking the ROM on the 3100/DP301 is quite simple. Simply remove A17 Trigger_out-—— S . IRst o) 9| [P =
R110 and jumper the ROM side of the R110 to ground. This is very important as /180 INT a3 Tdo o RX? Gl g
grounding the micro side of R110 ties an output of STi5518 to ground, which will almost 181 8|0 Tdi let? =
certainly result in blowing up part or maybe even all of the STi5518! /182 A19 109 N2 Tolk O Trst—| &

-STi documentation typically uses the term A1 to A21 rather than the normal 183 A20 /TrstT O Tdoi é’
method of AO to A20 like the memory. i.e they count from 1 rather than 0. For this A21(A20) Tdo——— o v Tms o) 15 <
reason | used the STi label followed by the "normal" memory equivalent in brackets. |/ 2 Tdi 112 gI NC o leT o g
i.e. Asti (Amem). = Tolk 113 @ Trigger_in o TcIkT g

oIk ———

. . . 110 s Trigger_out Tms—| H
Title: EchoStar DP301.013 Digital(bottom) Vee @— s ,;?L o0 ° ssel?|| | £
Drawn by; MDevries, Canada. 5,15,38,50,65,83,96, TP10TPOTPI1TP8 TP7 5 —

108,121,137,150,160 JReset R62
Date: 11/ Oct/ 2003 172185199 Dt age

PCB/SCH:

PWB 109461 / SCH 109461




+3.3V 45V  +1.8V-LNB Sheild
7,16,19,21,31,44,59,7 8o [18.42,65,74,88 +5V-LNB
Je* 7,91,100  3q VCC  V5Bias VddCore *OV-LNE R220
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33 1 B2
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©
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é 2 S |RS-DVal £  TDO|--NC 5 e b o 1 1; © 1; °8
djg 37[RS-DFai TDI—NC 187 3 31 Vee LNB
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0] 38 2 98 c188 1 32|QOutP 4 L16 R
+33V | Reo RS-D1 3 AINQ . ® QOuN RfInN W ‘
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D2 o Eal N
6 O 40 s 8 94 C186 Iy 35 5 o o
3 RS-D3 £ £ AINI ® ° IOutN RflnP e e
00|16 45 g g 78 36| Te e
RS-D4 3 £ AGCV Fintune Xtal1 ] S
46 — R141 [C18 17 - .
< 7R85 B 8 " @p U20 v
= ! —
BRSDs £ o QF 77 R140 » 37 CX24108 5= 10111 Mhz J7 H
RS-D7 T iiterV/ AGC 8
PI05(0) 53 il Filter c17 RF tuner +5V-LNB 8 o
® Reset Qo L b Xtal2 C284 - z =
54 =2 x E C178 )470n 16 2 s & 9 2
3 NC g5l og e » 12 100uf/6.3V g ogd &
= NC—-1A8 0O | Xtal-O uto— o4 Tunners H -9 NS
NC— A5 2 xtakin ClkRefOut R232 -8 <&¢g
57 25 4-Low = Internal PLL < NN
NCRA‘l Clk-Sel 90 25 11 C292 b ) S @
NC;IA3 GPIOB[gs —RIY% ¥c7a LD DCQP{ €303 «
126 bus NC- A2 GPIOS M —eo DCQN —eo
52 |86 C291
NC—=1A1 GPIO4 R144 9
63 8 o 83 a 26 DCIN Cc302 Sheild
g ey = sy NC Ao 8 = GPIO3 1o EN ool " o R A o I
g g8 R g 5P 2 S g2 R143 S 27 LPRILTIZ ST8TETS
g il 58 e ck o GPIO2 . DaTA
o S8 e < % e ladds g Tigg‘ —1d R220 Y
2 S ¥ = ¥ &7 = g1 R142 28 o @
2 § 3 8 : gz + cg005 GPIO1 1o Clk Gnd S 3
c ‘—,_ o - Add4 T—{%« 2,3,6,7,14,15,19,2423 3
5 < © ~ 5 69 C171
2 3¢ oS Add3 33,39,41,43,45,46,48 Sheild
= ° e 70l add2 VRef1 97£C170 >
- (5}
o Bypass e M pdit VRefHi % G169 >
Interface Adrress set to 101-0101 or 0x55 72 g 95 C160 N
Addo VRef2{ Cig7 >
Set interface type selected is 12C Sel1 AD-Res l
( 00=Intel, 01=Motorola, 10=I2C, 11=SPI) Sel0 Gnd R146 .
< 6,15,17,20,22,32,41,43,4 N
58,64,75,76,85,87,9299
L 30V
=
+3.3V +33V 433V 45V NI olmlmglg
N 0 © = x
= 21T 11 oo a3 © A
o E e
£ E VPump VIr?\/Ilout4 L 2 L 2
R203 ERg L3 l l
LNB >
PI103(6) Oohm Osel 22 s 883-Lg
PIoS () ® ” Tlent PumpX| xz g¢ 8
sVSelt  VR1 |, R11 ©e l l
® o ~—
5 T5/VSelo AB283SLB L= Z < K <
LLC =
= 12 20 +5V
% TCap CPump 3 +5V
Vint VBuIK 3 <
24 Lx|10 . i +5V © e
"&nd Sense > 5 p 0428
R23 s lLlely 2 8 © o~ §77g q © +5V
PI03(5) (0 ohm) &) (&) &) ® < o © § &) o C31 +5V < R42 . +5V JO* 5V 5
- N vy SE— N
B s = s i 3 o S
13| . RXCx Cx 3 o 0
Q 1/2 U4 reset 2 7 ® Z
Title: EchoStar DP301.013 LNB Tuner Jwemo |- o lR0sE | R
NC —/Q IA
. ; 11207 \
Drawn by:  MDevries, Canada. LM2903 = -
. Note: ol s <
Date' 8 / AUQ / 2003 The other 1/2 of U4 is used in the smartcard 8 “g % ©
PCB/SCH . PWB 1 09462 / SCH 1 09461 reset cct, and the other 1/2 of U7 is used in the -

reset cct on the digial 1 page.
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3.3V C217

c216 10uf/6V
4
J; Vee 17
6 C306
9 Ring1 }
_— *
NC A Aout 14 J7 Fl J2
Va 15 NC Modem
2 6 NC 1
e I——NC —
oi u16 u17 . 2,
. . 3
Si2400 Si3015-KS S co38 . §
2400 R o, .. DAA 2 5| 8
e X —
J8 +3.3V baud i ¢ & 6 =
feod
Modem 1/O > = ©
s 10 5% 3 Modem v I & 8 CASE
_ T ov
PIO2(1) ° ° 5 bout CR10—L CR19 b
PIO1(5) 6| c278
@ Din 11 A R282 C236 A 4
- JP6  |O|NC_ +3.3V o \\\—)| c1B Oe2 —|
2 4 P i l o 4 Ress ,
2 b 3 Q NcFilter
5 g g io
£ JP8 TxFilter
[<}
& % o lrc ~ = Tsta/Ce2
2 PIO4(6) JP7 8 . Dct/Rext2
———7e o] /Reset o 5Fybd/Rfe Tstb/Det
JP9 x Rext c23 R192
:|o4(5) ° 19014 Gnd 2 ) Nc/Vreg2 Ring1%} I
o
] o Gnd MClk 22 5 Gnd Z
N S 14 N o
24 I 2 Y1 1 N 3 o
24 [&]
4.91ﬂMhz
¢ p = = = Pin Outs
8L §-L
5] 0 i R e~ B
B E U U [ C ]
Q8,9,10 CR10,19 Q14
Note:
The Earth or Chasis ground, DAA ground
and Power ground are NOT the same.
Title: EchoStar DP301.013 Modem R288
Drawn by: MDevries, Canada.
Date: 8/ Jul / 2003 Earth Gnd Power Gnd DAAjGnd
PCB/SCH: PCB:109462 / SCH:109461
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T5001

CR5009

| | 2.5A Slow 2 1 _ ~150Vdc
} 5 ~ o 1 . 30VdS
o = = o *
[ 8 L5005 < > o= v | 2 0 @ 7 LS8 ®
| > g CR5008 (<) > N ~ o < 9 qQ 8 & =
LS00t IE AAAS R8T eg | 2 8 o | 8>3 3 85 88 8
— = Jals -~
}115Vac }g MY 8 Ba—— =) [id 8 ©38
| 1] 77 @ © 5
! & 3 3
[ o o 4 r ~g
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e w2 <3
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@ I
= > =5
s = ge M
© o= 0
° ° L5001 TS * [+5.0Vd
v I “rr Tl U al il =
time 3 5 g = g = g ¢ §
+5.0V Voo 23 B3 B3 ¥
—_ o S (&) S o3 o
1 e e -
VIPer 100
[ vRs* |o osc
?Vreg 8 Control
3 2
2= 88 38 s 4
© G o030
- 1S05001
—— § § Note:
S o i © [T} 3 g The Earth or Chasis ground, DAA ground
% S § 2 and Power ground are NOT the same.
> 8 r< 3 R288
<
i 8
time D f 2.5Vdc =
© b Earth Gnd Power Gnd DAA Gnd
) VR5001
/ A TL341 3
@ / 5}
o [
1 T5001 6 §
X ! CR5002
X 8 TL341
2 9 time » > g D7'3Vd
12 B | 0B 5 b
X 10 S Sx =] S
= = 3
3 1 8371"83 & 4
X 12 PCB Test point 3 2 &
4 13
5 14 ‘ ‘ ‘ L5004
RAC
. & . - 5Vdc>
58 & °
. o= S ©
Title: EchoStar DP301.013 Power Supply g3 g% £
8,9,13& 14 o ISR P

Drawn by:  MDevries, Canada.

Date: 28/ Jun /2003

PCB/SCH: PWB 109462/ SCH109461
Warning: Other PCB versions may have different component labels or maybe even be completely different. 26



a i o

10uf/10V
C71

Gk

5]
Baip T
YA

[¢]

C82
100uf/6.3V

-
n

ACe+

v

470uf/16V
e
Cc153
e
c112
o5 q E% 1 E% 5;
<}7®§a ng Ogd) <'7®‘§N &
o ° © ©
4
F——e = e e C1if444
c817 c817 c817 e
F——e = e e c215
c82 c82 c174 ce2 220uf/10V
100uf/6.3V 100uf/6.3V 10uf/16Y 100uf/6.3V F—e
c233
3 © e
C229
° 10uf/16Y
N X <
g 2 &
8 £ =
T = ©

Title: EchoStar DP310.013 Power Distribution
Drawn by: MDevries, Canada.
Date: 16 / Nov / 2003
PCB/SCH: 109462/ 109461
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e
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e
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220uf/16V
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220uf/16V

Qi

(wyoz)
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dieys
LYHG00d
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-

C155
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e
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o
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VRS
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1
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pow AG+
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[ o]

<aHn-ne4]

[ o]

VR2,3,6,8,9
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PIO0(5)/SCO_CMD_VCC

From Digital 1 page Low about 3 secound after card is inserted,

SmartCard buss High when card is removed +_5ﬂ
To Digital 1 page +5V
1/4U16 .
€ 74HCT32 p Pin Outs
o BAV99
° 10 s R40 | &~ o | o If these are not installed on your system, make sure you install
SC1 Detect .‘_gl/ Q14 I T8 them, they protect the system, Warning the BAV99 comes in two
packages. In one the diodes are in series and in the other the
> CR2,3,4,5,6 diodes are back to back. The PCB is laid out for the series version.
~
N
. 2
= £ BT I R
Low when card is inserted, 6] g © +5V J1
High when card is removed r18 Ro* _IE SmartCard Socket
+5.0V
1/4U6 SC TRXD ID—MA/—l Iy 2
74HCT32
L 2
A 15
High about 3 sec after card is inserted,
Low when card is removed N 1 NC
\ R17 14
Other 1/4 of U16 is used *—\\W\
for Buzer on digital page 3
+5V
1/4U6 - 16
3.3V 1/6U5 74HCT32 R5* NC
74LVC14
>
w2 12 SC1 Clk A 10
&z bo NC
©3 SC CLK
] A 7
+5V
N Other 2/6 of U5 is used for Buzer N T 8
& IR Receive on digital page. R31 R4* NC Vee Gnd
P x o Resdit
SC1 Reset l 1 | Clk 176]
L 2 | |
A 6 | GND
JE S |
+5V
- 9
sV R NC SmartCard
JP3* A
. /Reset R33 G30 +5V SC Ve 5
To Digital 1 page
. 7 6 +5V
Note: +5.0V A T 12
Each time you put in the smart QRXCX %Xset 1 1/6U5 TP5 RG*
card, you will pulse the /Rst line 7:&;:;3 B 10 74LVC14 ) %m ? x
low. R24 x
ow 12}y (monostable) ,A%,@a . bt 5C Detect 18
x SmartCard Detect Swtich
Note: o 4 Open when card is inserted
The other 1/2 of U4 is used in the LNB tuner cct. &) (part of socket)
High when card is inserted, N 19/17 [
Low when card is removed
13
(front) J}OOOOO%
A4 Pin Out

Title: EchoStar DP310.013 SmartCard Reader
Drawn by: MDevries, Canada.

Date: 12/ Jul / 2003

PCB/SCH: 109462 / 109461

J1

(back)

Smart Card Socket

18° 17

190 gooooooo
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From Digital 1 page

Title:
Drawn by:
Date:
PCB/SCH:

Composite Video

TP37

Q c271

R215
*——\V\N—y
+5VAN FL1
¢ asws [ ®

+5VAN +5VAN

P42
co73 E .
vid
o Ve Ideo To Audio Page

+5VAN

NN

C270
C286
100uf/16V

C294
C269
100uf/16V

c287
)

C298
O
)

C286

7

-5V

Luminance & Sync

TP41

R226

c271
e

o~
D= Video #1
oi

Crominance

Video #2*
+5VAN +5VAN
TP33
O coss
o
L11
° YT g TP46 TP47
gl gn R266 Luminance & Sync
ST * *
) l;
J6
+5VAN +5VAN S-Video Out
TP34
O cosa

N LCase

EchoStar DP301.013 Video
MDevries, Canada.

10/ Jul / 2003

PCB:109462 / SCH:109461

L12
Py YT\ g TP50 TP49
8 5 It R267 It
Oi Crominance
Pin Outs Note:
© The Earth or Chasis ground, DAA ground
and Power ground are NOT the same.
R288
B

Q15, 16, 17, 18, 19, 20, 21

Earth Gnd Power Gnd DAA Gnd
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Title:
Drawn by:
Date:
PCB:
SCH:

L[]

1]

Red Blue Green
J3 Ja J5 ? J? J7 J8
ACC Modem SPDIF RGB Video S-Video Audio / Video
ACC
(9. oy
g u7 8_8201 g
T HM1811 2 83
@ 2 |VR Audio / Video g
&
|
‘ K1 U1
3 BT1865 u13
o8 i STI4600BVC
2yl |&
oa >
w | Y2
| o
| oo
———————————— Shending———:;\—/————* T U1a 2 -
LNB Tuner Jéshgv VR2 Ram
Gnd
10 el3
Modem U20 110
Ti5520 UHF
u22
Ram 1
L128 [ 3 ] N RC224ATL
Serial EEPROM > : :
(part of digital cct) & 1 This area incomplete
o~
o .- .
g Digital
5
Aux Front End Li20 O |#78v
LSIL2A1187 U3t O |+33v
i CEERE STi5520 O [+3.3v
|°\_AJ12 7 O +16V
£ | O |+5v
2s Gnd
SmartCard 1 >3 O
= | O |6nd
e 0o ok WETTTEreeey) Ram Q |one
8 7 6 5 o coooo0o00o0o00]p O 22V
o K2 J14 ASIC
DCU (Jtag) (Cutter) O |sv
§§ u43 O |+75
4 3 2 1 1 Ram J17
o o o o FrontPanel
PWB:101722 SCH:101721 ) [ | 1
DESIGNED IN U.SA. - 2000

EchoStar 6000 Parts Layout

MDevries, Canada.
1/Aug/'02
101722

101721
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To / From Digital 1 & |
2

Mono / Stero Select

Audio Enable

Mono Audio

> Audio Ctrl Bus

©
Nl
cat
220uf/16V

L,

18

Vee  Vdd
4 Lout
ML
o u3
b PCM1720
Stereo Audio Digital to Analog
Converter
5 MD (MPEG2/AC-3 Compatible)
™
= Mute
x
8lmc Test
< NC: 1,19
I
Rout
128 Audio Bus
2
SCKI (PcmClkin) cAp
5 BCKin (PcmClckOut)
16 Din  (PcmbData)
LRCin (IrClck)
/Reset
e8¢ 7 /Reset
L~ o Dgnd Gnd Agnd
= 20 [17 [10
x
N
AcCC

From Digital 1 page

TP7 cas
g 10uf/16V
12 [ RE62K _ Left
0
b2l
(@]

C354
10uf/16V

C355
R345
10K

R44, 2.2K

R343
1019
CS1CSs2| 1/2U49
CD4052B
12[1A,
14/1B, 1vl13
15[1Cy 4
0¥ 1110,
g2
%4 OE ©
6 N
4
)
5 R344
=
+5V-AV
1/2 U49
CD4052B 16
c43 Vee C361
10uf/16V
+ . Right 1]2A
sz
Y3
2/2¢, A d
4|2D,
4 Vss Gnd %
4

J

Title:

Drawn by:  MDevries, Canada.
Date: 05/ Oct /2002
PCB/SCH: 101722/101721

EchoStar 6000 Audio 1 ( Stereo)

Audio
Left #1

Audio*
Left #2

Audio
Right #1

Audio*

Right #2

J3
ACC Jack
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N
©
79
C178
1uf/50V
(2]
=
N
©

Nonvivem
c116

2 6,10,13,25,28,29,34,48 pa
o 31 ,51,54,56,66,72,77,78 |6 oo
2 g
[ 8 3
< S <C
SIPDIF Data Bus g g
to/from Digital 1
AN 3/6U50
8% 50 u13 +3.3V  74LVC14
1
s . O
g D2 STi4600 R417
D3 Class A Dolby AC-3 Decoder PCMCLK O
\ 4D4 R417 0 ohm R418
7
7| R101
g vesys[2 RA19
D6 ®
- S/PDIF Address Bus N9 O
to/from Digital 1 D7 £ 2 3/6U50
3/4U17 +3.3V N g o 74LVC14
74LVC157 16 AN 15A0 b o
5,11,14|A Vcc 16 A1 £ Bypass Caps (&) b
[
Y 7012 N\ 17 n S +3.3V - o RIS ~
6,10,13|B \_18 k<) 3 VSADAC
Gnd W NC 19A3 [ g
& A & 2% s
8 |15 N2, ©z= 2
toffrom Digital 1 S/PDIF Control Bus \ N\ 22 A7 s (&)
28 PCM_OUT2I—2 3/4 U1
“Ples PCM_OUT1 ? +3.3V 74LVC157
\élR/W cLK PCM_ouTol > 2 16
.37 . 36 - 58 5,11,14|A Vce
27mhz /WaitD2 SFRE (7 v
? e—17,9,12-~C28
. R279 (pin 9) DEENPH 64 6,10,13B e T
From Digital 2 LRCLK 3 ? Oy W
- 114 U17 SCLK 2 nd o
nc? 21A 74LVC157 PTS 62 ” 18 l‘lS
1Y |4 40 <
/DSTR
31B P
est |22
U42-62 1] e
43
R184 /Reset ~
. /Reset (pin23) 44 +5v
From Digital 1 SDA -
46
SCLK
U42 - 54 w Lo 42|77 L 2 @ 61
@ 0 Mainl2CAdd & < 2 SIPDIF </ O
© o 4 a @ [>)
¥ o SELI2 S 5 o E 1/4 U1
c > > NC Gnd Is 74LVC157
70 [33 [14  [5711,12,24,27,30,3547, Eol oA 35
' ' . 0,53,55,65,71,76,79
Optical Audio Enable (pin1) A4 4\14 SPI:?IF o
3/1B . Optical Digital Dolby Output
— R3 (May be Sharp GP1F32T?)

R320 330hm

Title: EchoStar 6000 Audio 2 (S/PDIF) 1

Drawn by: MDevries, Canada. 2
Date: 30/ Nov /2002
PCB: 101722

SCH: 101721



To LNB Tuner

From LNB Tuner

U30 pin 135 -PIO0(6)

From LNB Tuner

Title:
Drawn by:
Date:
PCB/SCH:

LNB Control Bus

LNB DataStream Bus

Aux Control Bus

DataStream Bus

/

Aux DataStream Bus

30

A B
e ]
] ] > °
= al &
Aux A4 ' 5 =
— pAuxBs. gl g
Aux AB| o ' 5 S
A AT| o | lauxB7 91 ©
] e 3 =
<
auxasl VT lauxeo =
AuxA101'10 'rAuxB‘lO
AuxA114 1lAux B11
—
20 ]
o I |
50 ]
LT
x
3 ] ]
=T
) ]
20| 0 4 |+5v
iy
6 +3.3V
—
[; 4
i 4 +16V
=
] L5
—
' + C283
—
A B

N

N

Aux LNB Power

EchoStar 6000 Aux Front End
MDevries, Canada.

25/ Sept / 2002

101722/101721

Aux DataStream Bus /

AN
7

/HUZO-mid right hand side

+3.3V
N .
~ 16 124
D b3 Vcee
3 S| vz
2| ¢ 74LVC827
=1 ShAuar 2t Y123 Aux-A7
| o\ Axad 3A2 Y2[22 Aux-A4
S8 NE  AuwB7 /A3 . ° v3[21 AuxB7
5 N5 Awnag  5ad Y420 Aux-A9
TINE AuxB11 6/A5 - " Y5[19 Aux-B11
Aux-B9  7|A6 6|18 Aux-B9
Aux-A11_ 8[A7 ~ " Y717 Aux-AT1
Aux-A10 9|AB Y8[16_Aux-A10
Aux-B10 10[A9 ~_° Y9[15 Aux-B10
11]A10_Y10[14
Gnd

Control Bus

%;2

1/4 U23
2 |\ _HM-LR4 5)2A -
2 s 21
El  Aux-A4 6/2B
gl AW R270
@ 1/4 U23
[
%[\ HM-LR1 14[4A
Q 4Y|12  U31-69
2] Auxar 13448\H7
=1
1/4 U26
HM-LR3 2|1A
M4 U31-79
Aux-A6 3/1B
o
N
a4
1/4 U23
HM-30 2|1A
1Y|4  U31-90
Aux-B5 3/1B
1/4 U23
HM-47 11/3A
H\.3l9 U31-70
Aux-B7 10/3B
1/4 U26
HM-37 5]2A
H\.2l7 U31-76
Aux-B11 6|2B
1/4 U26
HM-45 11/3A
H\.3l9 U31-72
Aux-B9 10/3B
1/4 U26
HM-40 14[4A
M 12 U31-71
Aux-A9 13/4B
1/4 U29
HM-38 2|1A
M4 U31-75
Aux-A11 3/1B
1/4 U29
HM-39 512A
H\.2l7 U31-74
Aux-B10 6|2B
1/4 U29
HM-40 14[4A
M 12 U31-73
Aux-A10  13|4B
1/4 U29
11/3A
4. 3Y|9
10[3B —NC
~

Note:

WV

While I'm pretty sure on how the pins are connected, the
functionally is largely a guess. As a result, how I've grouped them
into the control or datastream bus is largely a guess, so DON'T

assume anything.

.

bk

A/B Select (normally high)

+3.3V
16
© Vec AB
—=& | u23-74LVC157
O | Quad 2 to 1mux 15
Gnd OE
o
+3.3V %
16
© Vce AB
_L & | u26-74LvC157
© | Quad 2 to 1 mux 15
Gnd OE
o
sav Y
16 1
~ Vec AB
g U29 - 74LVC157
© | Quad 2 to 1mux 15
Gnd OE

I8

L]

<~

R244
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To Aux front End page

Muxed Datastream Bus

Muxed Control Bus

<
™

+5.0V

8,18,28,38,48,58,68,77,878,97,
109,128,144,161,176,186,196

STi20

y " Vad
Ermﬁmo_x
0S8 Address Bus STy LByteClkvalid
/ / N\ mwwww ww tpaw0 -
—22F 2 Datal 3
+5.0V 3.3V +3.3V U26-12 71 =
—————_lData2 3
16.12,25 7 |37 47 a7 U26-0072) o B
36 Vee 12 Vee  Byte 12 Vee  Byte R 5 5
OE (7) a2 Reset e 025 Reset e 025 U291273) hatag S
e 120/ = 24/ /28 24 U29-07 74 &
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Drawn by:
Date:
PCB/SCH:

(74HCT14)
C253

3/6U48

EchoStar 6000 SmartCard Reader

MDevries, Canada.
05/ Sept /2002
101722/101721

35V
q
SC1 Detect (PI02-7) Pin Outs BAV99
e R323 | &« ~ (If these are not installed on your system, make sure you install them,
SC1Pwr Q12 § they protect the system, Warning the BAV99 comes in two packages. In
one the diodes are in series and in the other the diodes are back to back.
The PCB is laid out for the series version. )
1/4U40 »
g § 74HCT32 L2 CR22, 23, 24, 25
« « 35 =8 J15
83716 +5V
- craa | SmartCard Socket
R318
q
SC TRXD (P102-0/1) p L 2
®
A 15
N 1
NC
R325 14
*—\\W\
3
+5V
1/4U40 T 16
74HCT32 CR22 NC
SC1Clk (PI02-3) 4 R317 Iy 10
6
5
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+5V
~ - s
CR35* NC Vce Gnd
R319 |- _ IResdlt
< -
SC1 Reset (P102-4) A 11 i Clk [176)
®
| |
A 6 } GND
+5V I
- 9
CR36 NC SmartCard
A
+5V SC Vce 5
+5V A
160485 @ 15 ;&: 1/6U48 P84 12
74HCT14 74HCT14 & 15 & | 74HCT14 5
: 2_1 Ra38 4 SC Detedt 37
C360* SmartCard Detect Switch is
5 4 closed when card is inserted
3 (part of socket)
13 [
34
N




HiDef Enable
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V-Sync
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+5.0V
+3.3V C142  +5.0V
c154 /cm
=L N
- 12 | 4044 ]
a o 5 V-A
h 2 2 e VAN | 4409 +ST»—{N ﬁ“ +5V-AIV
1 Comp 14 | | s1aHCTI25
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§ 2| B8 § 5 .\j 6 R83 6 . R70
5[0 3 — 113 U5 7, R82
E=4 N Pb AD8073
a4 s F'y 5%
gl 8es_ UIS ye37 o ° o plue
5|8 o, THS8113 l o | % 2
— . < -
g1 7 g3 Triple s 2
\_8| .,10bit D/A o VAN
9 4 1/4 U9 —_ C60
g B1 43 TAHCT125 "‘—{ ©
BO c128 cl14 c61 | =
h P15 12 % R ° R40
E— ° » | 3
2 \27] 5 R90 R52
2 N 28 45 Pb L15 L6 R91 R89 8 Green
] G8 ABPb . ° - 8
= R57
- 5 [N\29 o7 Pb 12067 o N Green
& 8 \30) §-lg o 1 <=8 6| AD828 A
8 z [N €8 x5 S NS * 2 R U2
E g \ 2 G5 NC: 1,2,3 -_SV
g CH N a3 &4 ~ <7 ~
£ G3 R50
S Blue +5V-,
& \% G2 c109 Cco4 P14 ” R49 R14 =
G1 — F— oL
% so L13 L5 O S e
AD8073
MY Y 12
AGY["—® . +
R9 ©
) @ o o 1L S <
= — e
32 R8 TS 3 3>z us:
3 R7 NC: 12,3
)
a R6 ~ % 1/4 U9 '
o R5 74HCT125 |
5 10 c76 R52
o R4 C126 C111 R88
L: R3 — T2 9 Q\Ei«ma»—{e«—w\,—n
14 R2 43 Pr L14 L11 R86 R87 2 >
R1 ARPY ° P’ p >2. R55 2
SR < =5 =9 S
xS S O T
3 M1 © ©
L & v C3
5 M2 % % 114 U9
S [Blank 4| 74HCT125 R21 ™ o
g 25 /Sync
> ?Esync T R85 Red A R22
2 2201k
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FsADyE 5 Q Sig
%% [ 5V L
DVSS  AVSS S8 -5V
J: J;MG g it
- CR3
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Title: EchoStar 6000 Video (Hi-def) R16
Drawn by:  MDevries, Canada. i
Date: 15/ Nov /2002 iR
BV

PCB/SCH:
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High denotes device driven by
external timings (H &V sync)
rather than generating it's own.

Title:
Drawn by:
Date:
PCB/SCH:

+5V +5V-AIV
CR12
1l 1l
37,23,46 4 _@
: \ DVce AVce
.35 13 Luminance & Sync
N 34 7 YICV >
(3
Agnd (Y/CV
§ \@ Pe gnd ( ) Label say inductor,
% .32 Ei /but part is a resistor
al\ 31 5 L
o P3 Comp 8
] NE, L8
il AN 1
29 b FSAdjust §
an s T
N BT865A B asvan -
/2| ¥ YCrCb to NTSC VT e
" P Digital Video Encoder CromR 12 Crominance a7 !
2 19 9
= Y3 Agnd (Crom/R)
sl 18 v2 1
2V
=16 ! 2 3 © °
/Y0 VBias 14 2 =8
Té 5V -5V i i
o
12C Bus 4 i
Low denotes 12C 3
address of Ox8A SDA VRef|
SCL T Low denotes Composite
26 AIDDR 8 rather than RGB video out
RGBOUt| 14 2/
TP99
38
NC —TTXR
z TTXD:? cviG 10 _Comp Video #1
9
+5V Agnd (CV/IG
T 48 M|
Blank TP28 o8 TP23  +5V-ANV
42 Slave Q
50 .
g Comp Video #2 ? TP6
a7/ cviB Y Y e o a5
Reset 6 L7
Agnd (CV/B) l © l
~— «Q o~ ool
b N 1) ~
—2x Pixel Clk w0 ©
— 49 Vsync 51,52 0 3
50
—Hsync 5 B
— 5 Field -
Dgnd Agnd +5V-AIV
Jiz,as,zas

EchoStar 6000 Video 2 (Low Def)

MDevries, Canada.
16 / Nov /2002
101722 /101721

-5V -5V

Luminance & Sync

J7
S-Video Out

iCase

4 "
Crominance

R58 J8
Video #1

J8
Video #2*
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Fuse
| 1.6A Slow

TO1

o[ Ao
Ayl

Note:

T
[ = :
to pin 13 of TO1 l 1 +12v l

| originally drew up the schematic of the 3000
power supply. | then started the 9000 power
supply, which was just going to be a copy of one

CRO09, 9.1V

| downloaded from the Zachfiles.net. | was only
a few minutes into the 9000 power supply when | o T isos00i
realized that the 3000 and 9000 had the same NC: 6.3

power supply, the only difference being the

labels. As it was a simply matter to copy and just w02
relabel, that's when | did. Anyway since the two S
supplies are the same, I'm guessing that most, if

not all the EchoStar receivers of this era which

used a separate power supply use pretty much

the same schematic. R20

V\

R17
-
C7
R24
—f
CR17, 9.1V

+17.5V

® +12Vdc>

to C?

100uf/25V

Title: EchoStar 9000 Power Suppl

Drawn by:  MDevries, Canada. o ® I { 30>
Date: 03 / Mar/ 2002 © " R

PCB: Unknown

Comment: Based on a drawing at WWW.ZacheryFiles ~ 1



J28101 J29103 J22407 J22404 J22406 J22405
BC14100 BC14101
@ @ Phone Line  Home Network S-Video Video Right Left
AC Power in
o
o
3 o Modulator
<
L
Audio / Video
Modem
. LNB Tuner
Digital o
T28101 BFR
(o]} This area incomplete
00
Gnd Gnd
83 0S5
= oo 53 T
= TX2 RX2 0%
= 00
(j [=) O
RC224ATL 22z JTAG
PowerSupply =< OO's RST
= OO /TRST
1 1 < OO TDI
5 1 € 00 TMS 1
00 TCK
O TD
00 @nd
T14100
LH28F160S5T 1
0S Flash Rom Fc?z
6 10 1 A4OOA5
A30 OA6
o A20 OA7
FP2 A100A8
SmartCard g A1000A9 9=
= 2z
oy A1900 A2 sx
& A180 OA41 Ta
>< A1200A13 >0
o o o = A1400OA1 I
8 7 6 oK A160 OBE .
o K2 MD120 OMD1
MD140O OpID1 UHF ?
LNB Power 00 5 ] ’
e ZEZZ=~ o 2 <
43 2 8o 88888 24 & 0000
o o o oo 0000000000 OG?QS
Power good o0 J33501 0000000000 et
222N S FO®S a ~n
COOE® 9 zZ/{
~Now 9 o
Title: RCA DRD420 Parts Layout
Drawn by:  MDevries, Canada.
Date: 10/ Mar /2002
PCB Ident: 22910018356189 (this could be wrong)




How I'm told the A/V Jacks are arranged.

lN/C
(/N/C\
J22405
Title:
Drawn by:
Date:
PCB ID:
Comment:

a \\
@ (N
N 7

- S-Video

J22406

+5V

J22404 422407 T
7

To Digital Page) 12S Digital Audio Bus

WY SData
U21401
Cirrus Logic
2 pemisck CS4331
X
(=]

LRCIk

T MClck

Left

5
Right

RCA DRD420 Audio

MDevries, Canada.

16 / Mar / 2002

22910018356189, PCB ID could easily be wrong.

- Both ICs on this page had in house P/Ns. Based on pin out and functionality Ive

had to guess P/N. This P/N could be wrong, be careful..
- Parts with a "*", were not populated on the sample this drawing was made from.

+

10uf/63V

left analog audio

To under shield of Modulator circuit.

right analog audio

+

10uf/63V 33K

33K

62K

1/4 U21403

LM224'

Audio
:‘ Right #1

+5V

62K

62K

62K
———W\——@

oo

1/4 U21403
LM224'

Audio
Left #1

Audio*
:l Right #2

e L

1/4 U21403

o[ ~LM224

T

8

10 1K

Audio*
Left #2
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+3.3V

1,18,34,49,53',67,75,86,95 .

,18,34,49,53',67,75,86, 12S Audio B _
102,110,119,130,134,138,139, U0 BUS 5 To Audio Page
149,159,171,184,208

From LNB Tuner Page Transport Data Stream
Vdd & Vdda' +5V
Note:
37
F_B_Ck ¢ | Pemcikout/ Acstbi3 While the audio port of the STI5500 supports 4/6 U21404
38l Data t g PcmData / ACData44 both standard stereo via the 128 digital audio
39| g5 o 46 bus and Dolby digital via the AC3 bus, the
38 F_Error /F_P_Start & ﬁ ] IrCI/AC Clik 45 RCA DRD 420 only supports standard audio.
116 F P Ck/F D Valid =& <& PcmClk_In
Link_Ext_Clk e AC_Reg/*Z-NC
APtsSthl*8 Nc
U23510
STi5500 Luminance&Sync 82—
) 63 .
ST20 CPU, Demux Crominance[™>———> To Video page i i
( &AVD ’ d Composite Videoﬂ%
5.0V 28 ecoder) V_ref_Dac_YCCGsil o9 Y2140
- N"21A0 |_ref_Dac_YCC 2/6 U21404 O\ \N\N\\-@ !
N 79 51 27Mhz
713.38.44| 1.25 8 A1 [Hsync>—NC 74HCTO4 »
N\ o 152 Note: 10,
21 vdda  vdd_ |2 \ 812 g Odd_/Event_“NC yideo section
N 22 A0 Do 3\ N 69”3 > Bg NC  uses Vdda (53)
A1 D1 Ad GP-NC & Vssa (54) for L b
23 5 N\ \.70 57 i 4 4 +30V
N 24 A2 - D2 ? 7 A5 RRL NG its power
N 571A3 g <E( D3 N P72 A6 V_ref Dac_RGB i
»M = § ¥ © D4 N ?3 A7 |_ref_Dac_RGB
Soas 2507 b5 s 0SD_Active[
N 29 ] 11\ \ 74 . 118
A6 s D6 A9 27Mhz_Pix_Clock| L
N30[ :,0—018‘_D7 12\, \82[,10
< T ™~
\%‘; e ES s %\ %Aﬂ Note: BrMO/OS-LinkSel[28
N 20]A9 D9 o /93 Do c PIO0(2) does not exist. SmartCard Busy . c 0 SmartCard
A10 D10 D1 8 PIO0(1&2) are the same pin ) ) .
19 43 "\ /94 D2 s I 15 / Note: Brm0/OS-LinkSel (pin 26) should be held low during
15 A1 b1 25\ 97 2 o P100(0)/ SC1DataOut 15, reset via a 1K resistor inorder to put STi5500 into OS-Link
P /WE NC 33 & 37 D12 ﬁDS < & P100(1)/ SC1Dataln Mode
/ 46 \ 98 D4 < Q 16/ IC2 Buss \\ To Tuner LNB Tuner
([ 1g]/RAS PN I 3 £ PI00(3)/ SC1Clock o .
[ 14]/CSA N fggos 3 & & PIOO) | SC1Reset [ . u13106
f’cs D15\ fDG S |_PIOO(7)/ SC1Detect 120/ C°“;‘gv'5§:f°"" o
14] bam 101], X 5
ﬁ/gg CKE ﬁ/lgs D8 PIO0(2) / No pin U20101 ° 2 5
@CLK 108 D9 PIO0(5) / SC1CmdVce 1/6 74ACT14 &S
7 uDQM D10 PIO0(6) / ASCO Dir io
VssD Vss 09 D11
4,10,41,47| 26,50 112 D12 Note: IR13201
v \dﬁ D13 -PIO1(0&1) are the same pin 17 IR Remote Dector
et [ PIO1(0)/ 12C MTSR
D15 Q
.84 oy PIO1(1)/12C MRST To under the ST|5500
/SDCS0 ‘ PIO1(2)/12C Clk
85 spest 8 Relief
.88 > 198
3.3V N gl SDRAS 2 PIO1(3)/ Capture 1 +5V To Digital 1¢—O
; N o /SDCAS PIO1(4) / Capture 2 1—?9 NC 5
104 SDWE PIO1(5) / ASC1TxD 12
i 76| MemClkin - (CKE) PIO1(6) / ASCTRXD 13 L R20103 1
X . . =g MemCIkOut (Clk) PIO1(7) / ASC3TXD Rx2 2 :L
T 9 NC? — 5 — NC? 105 Dgml  (Ldgm) X oV R29101
To Digital 1>Frontpanel . 8¢ DgmU (Udgm) Note: Gnd — ) ¥ i
-z 8 7 PI02(2) does not exist. 1/6 uzg101 % 1=
P el & i -5V
To Digital 1 /SRsf LEORS x P102(1&2) are the same pin 3 74ACT14 14 13 3 IR19101 .
NHpcn° 6 29 PIO2(0&1) fNC Home Network?
« = 52 A /Rst ‘ PIO2(3) Chrom Enable To Video R29104
o 2 x o 4
~ o < WT Modulat
o> 5 o PI02(4) 128105 ‘o0 Modulator
— & W
PIO2(5) o0\ To Moduator 1/6 u29101 374A(:T14 UHE remote
‘ PIO2(7) I : From Modulator 48




o (oo (= ol<lol-lo 3 SdavCIkIP1394Cik
D& | | —[N[® B 133 RIW 2 SdavData 31
o T NeIw CECER >
"—y_ 8 anoanaa gg ”RzZ ¢ ¥\136Wait 2 Sdac/P1394PCIK 2 NC +5V
< -3 ©€ 21 \weo % oscf
- [ © c. M9
= 122 <
=lvee U13307 =E 29 e\ N2y 3 -gr
= 33 & [\.Ds5 g
Sys DRAM @ =22 s /Cas0 & J23501
(1M x 16) 2 z %i Cas1 & | PI03(0)/ OS_LinkDataln 201 ' =
sts NG S HicEt £ PIO3(1)/ 0S_LinkDataOut2%2 t 3
N 11,12, 32 25 ey = PI03(2) / CPUReset gj | <
[s2]
& 12805 o, © PIO3(3)/ CPUANalyse i 8
Fce 27|k as0/Ce0 © | PI03(4) / CPUEmor 05 ) | E
v \123 o +5V g
/OE ® 1 £
PI03(7) % From LNB Power < _ _ _ _ £
W’\ PIO3(6) - 3 2 2 3 T
[s&3 N B o] L ™ o
16151 a0y o PIO3(5) [T2NC S SR § 82 & &% © 9
5V < ¥ B w0 R IR \163A2 3 s = = = & o
o oI ooIe FRELEEDR AS 2 5
15y 0868858858866 0000 1 ® B4y 2 NrssClk P2 NG ~ ~ ~ ~
P> B t -
I I ek U13105 %AS ® @ Nrssln—;Nc To Diaital 1
0 Digital
& 0S Sys Flash re 3 2 NrssOur *2 NG ¢
Vee NC: 1,3,29,30 [\167] g Z
° 28LV160 Normiy z +5V
~ 1M x 16) i A8
o Vss ( 3[\169 J— BFR
s O - NEOITW O~ OO Q ] A9 © 28
= - QoYX Oo- 22 [=~—>To Modem
& S 29d23F2¢52¥2xxxxxxxxxq §\@A1o b Brm2/57 NC JTag
[ FEEEEEIREREEEERCT T ek s seen rom
< | \174 o top)
Add Bus RGN ’71—0”( 188 O-SRST__ 10 Digital 1
\>PIO4(6), bottom right of this page A3 o 2 186 +5V TRST
Ctrl Bus 176 A4 T3 1) Tdi o1
Dat 770, 82 & Tdo 182 S
z % > 187
\ 178 r u Tms
A16 190 TCK
170 — [Trst
o3 = A17 U SR S S O TDO
[ R R L A s LIJ% o 177A18 = = - - -
dooocooao o 2
E Byte = A20 (A21) TDO |TCK |TMS [TDI |TRST
U13104 Jtag Bus
B, ~ OSROM  (comecpmemunrens o
MX29F1610A P } 23 10 11 Power Up
1M x 16 IRQ1 1 From Power Supply
— 1 ves (1M x 16) g IRQ2 |24
N 22X o22 n 25 Powery
:» 2222328222 xxxxxIxx iy, — IRQ3 To Modem
< Kkkkkkkkkkkkkkkkkkkk \‘]42 o1 % P
)
\;]43 b2 % Volt Sel
FP2 PIO4(6), bottom right of this page L 13‘; o3 % PIoa()y 191 Volt Select, 1| NB Power
D4 +5V
Note: M 2 192 Ring Detect?
There are small value resistors between 680ohm to 1K that sit between the STi5500 147 D5 § PlO4(1) From Modem
and the address / data / control bus on which the memory sits. Rather than place them 2N D6 =z
on the bus itself I've just placed there resistor label behind the STi5500 pin. In most 1) 48 D7 e < PlO4(2) 193
cases these resistors have a P/N in the form of RN23*** or have no label at all. | \51pe — Q PIO4(3) 194  On H°°k°> To Modem
a\152 9 & 195
D9 ) PIO4(4) % +5V
153 D10 % P|04(5)?To unpopulateed parts near S-Video, Home Network =)
\154 D11 @ PI10O4(6) §
\155 — f
D12 This cct under oo \
. Hp hs 14 S
Title: RCA DRD 420 Digital \%ms B PI04(7) <2 smart card socket . N
. - D14 2 p—\\\—> To OS ROM
Drawn by:  MDevries, Canada. 158 F X OGnd T
D15 Ves & Vssa' 2 Note: This resistor missing
Date: 28 / Mar / 2002 55 & Vssa

—— > To OS Flash

PCB ID: 22910018356189, (PCB ID could easily be wrong)

96,103,111,120,131,135,140,

J7 4,19,35,50,54,61,68,77,87,
150,160,172,185,200



Title:
Drawn by:
Date:

PCB ID:

1/4 U24501
LM324
14

LNB V

X
&
%F

51K
|

4

10K

J
33K
Volt Select, PIO4(0) _

From Digital 2 L g

1

1K

+5V
X

+5V

~ 33K

g
i&f A ~

[&]

~

RCA DRD420 LNB Power

MDevries, Canada.
28 / Mar / 2002

22910018356189?, PCB ID could easily be wrong

576K

1/4 U24501
LM324

LNB V 30V

1/4 U24501
11Lm324

ol
™
v
<
N
o

+30V

R24501

C24501

LNB Power out

R24512

1/4 U24501
LM324

To Digital 2
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PI04(4)

+3

.3V

)
L

+3.3V

U28103

y

3

Note: There was no part number on this so |
can only guessed at the what this part is.

-
Rk

4

T28101

2

U28102

CR28107

To Ditial 2 <
5V
Ext Address Bus ¢
—_— 66 115 |12
NMI  Vcc IDLENO
N Mlpo 0
Ext Contorl Bus mm U28101 Offretay
. X
To Digital 2 8 la2  RC244ATL | 2o/49
Modem £=28/52
% Ext Data Bus w 68pin PLCC 57150
RD 26/47
\52|5, 25/45
N 53 —24/52
D1 —48/23
WDZ —22/43
.65 D3 —55/42 These pins are just looped back
\_67
D4 33
88 e RXA
N\ _|pg 18,20,30,37,41,44,46,
Zjo7 TXA1
PIO4(2) 14
To Ditial 2 Reset
HDIS
NVRCS TXA2
NVRDIO
57|V RSK AGCIN
59 [Test
—e RFILO
V28101 X0
f‘ 16.0003Mhz =
| IXTL1
i 58 velit—(—e
N SlrinG 8 g éIDLEN14q21 >
i =z
To Ditial 2 <RQ1(pin 25) HNT © 2 &
~
<
2 39 [60
3 B
~
To Ditial 2 <P104(1)

From Ditial 2 > SMR2
3+

< £2 B
> 1/2 U5

LM358 1
4| Vss

J

RCA DRD420 Modem

Title:

Drawn by:  MDevries, Canada.
Date: 25/ Mar /2002
PCB ID:

wrong

22910018356189?, PCB ID could easily be

3
ﬁCSW

4 (ECG3098) 2
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v

o
@
{Y
o o
1 I
) 4 ©
I
o
y y

F28101 R28129

R28129

Modem Jack
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<>7
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BC14100

i Sl A S

|
|
|
|
|
|
} 115Vac
|

|
|
|
|
|
|
|
BC14101

R14100

Title:

Drawn by:
Date:

PCB ID:
Comment:

F14100/1
?2.2A Slow

L14104

C14106

RT14100

R14117

+V

C14110

JW14103

L14101

Note: | don't have the right symbol for
a thermister so I've drawn it as a

variable resistor

RT14101 CR14114

CRI4117

CR14115

ov

-6.5V

+6.5V

Wave forms are a guess!

ov

-6.5V

RCA DRD420 Power Supply

MDevries, Canada.
11/ Mar/ 2002
22910018356189, note this ID could be wrong.

The parts circuled in yellow are commonly blown when ch power supplies dies.

~150Vac

TO1
10

CR14106

C14115

—

C14124

L14100

1

CC14115

+3.3V§>

+5V

>
CR14104l

C14112

~9Vdc

7905

L14102 CR14108

C14121
C14116

Note:

Component is labeled as an inductor,
but appears to be a 2.20hm resistor

+3.3V

Q14104
+3.3V

=
s
<
= D| | Q14100
@ Y
s
—= s 9
\ R14110
Q14101
MPSAS6
a6 e
R14112 S
=
=< x
o le
825
‘E o Ls
x e
=
L
—> —e 6-5V g ]
g | R14107 R14102 R14113
5 ~ =
5 T
(&)
A4
S5V
Ll
lR14101
‘\8 2
=
(@)
A4
U14101 or U14104
4
w R14109 1
Y3
jod
[&) ‘ / 2
4

CR14103

parts please let me know so | can include this in the schematic.

L14103

Note:

L

C14117

C14118

L

+30V§?.>

C14123

e

These parts are NOT
labeled on PCB

Power Up

+5Vdc>

To digital 1
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Title:
Drawn by:
Date:

PCB ID:

To / from Digital 1 page

RCA DRD420 SmartCard

MDevries, Canada.

18 / Mar/ 2002

22910018356189 (this could be wrong)

SmartCard buss

+3.3v +5v

]

21| 3 6
VDD RFU1 VDDP
Y ckoivt
”
_SC1Detect  *}\ .10
5
rsz scved oo !
U24401 l
|, TDAsooaT
s1
23
Micro /Off
20
SC1Reset  20\\u i Retin  SCReset/ "0 :
24 15 3
SC1Ck 2o 10 SC Clk
+3.3v _ 4
19| 5
Micro /CMDVce r
1; 75
NC: 12,13,18,25,27
2% 1 v
SCTRXD _ O\\ticro 110 scio
9 +3.3v
Vup /SC Pres

ClkDiv2

J24401
SmartCard Socket

SC Pres

GndP Gnd SCGnd

1

I,
!

4 22 14

N

c1 -

c2 -

C3

C4

C4

C5

c7

c8

L

SmartCard

inserted.

__§
10 K1
:L o

Part was missing from PCB,

I'm assul

ming it's a capacitor.

SmartCard Detect Swtich (part of socket)

The PCB | used for these schematics did not
have a smart card socket, so I'm not sure if
switch is open or closed when the card's
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4990hm

Part of modulation circuit.

Part of Modulator cct.
R22412

1/4 U22403
LM146"

122401
4990hm

v ———|—e

1/4 U22403

Composite Video

R2242

LT 1

4990hm

———|—e

1/4 U22403
LM146'

Luminance

R22412
8 (SetA,B & D)

R2242
Luminance & Sync

From Digital 1

L22406

-
! IR

L224XX
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Title: RCA DRD420 Video i
Drawn by:  MDevries, Canada.

Date: 18 / Mar / 2002

PCB ID: 22910018356189, PCB ID could easily be wrong

Comment:  With only in house marking on the Video Op Amp | can only guess at the p/n. Therefore while the LM146 fits both pin out and
functionality, | cannot promise that this the correct p/n, there are other 16 pin quad op amps that might be better suited.
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