R14 0
PT_TOUCH_X+ 1 R10 X+ F4 m(FUSE)l
TOUCH_X+
(100) ‘
sa IDACTOR)
R13 0 -
PT TOUCH X- l R hre F3  ~(FUSE) TOUCH X ]
H13 (100) -
. s3 SIDACTOR)
3
2 =
: R12 0 N
Densitron 1 —
PT_TOUCH_Y+ R8 TY+ F2 FUSE)
0 TOUCH_Y+ |
S2 SIDACTOR)
R11 0 -
PT_TOUCH_Y- 1 R7 TY- Fl FUSE)l -
TS S TOUCH Y-
st SIDACTOR)

25 mil clearance from other traces for specified protection to 1kv

Title . .
Intrinsic Safety Barrier
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[N}

w

IN

Remove jumper to dim CCFL

Install for-CCoption ~~~ Remove for -CC option
Install for-CCoption ...
" R8L 3%k
| |
‘ 4 .
us R93 ‘ ‘ MA198
8 VDD 2.2k o1 H4
% §40v 1A 3
2 1 ] vBuk Z )
caa VBAT  BUCK K14 ‘ i
_— CCFL_COM
0.1uF ‘ L1 Base A CON3
E L6 &w out 1 680 uH, 0o .
= N-CHAN MOSFET Shielded _| FMMT618 5 T1 6 Coil Out || V_CCFL | CAUTION: HIGH VOLTAGE!
CCFL_MOD| 5 MODE ZXMN3AO1FCT 1! (requires 160 mils of clearance)
Vi<3V, Rds<0.20hm 4 56pF 3kV
C37 3 4 ~—=— CCFL_FB ] Col A1 3
‘ 1uF comp FB L c35 33pF 3kV without controller
u UCC3973 C43 T IOSC_COM  0.33uF —=— For -CC option change C20 (56 pF) to 120 pF ECK-T3D121KB
‘ CCFL_COMP | R80 | 2 to accommodate a wider range of display CCFLs -- pkc 20071112
= | 1K Q
ok [ - J Q1 o
R9L © CCFL_OUT ZETEX FMMT618 © 1 10
‘ MA198 D10 +5V Coiltronics CTX210403 50:1, 4 Watt
Remove for -CC option R76 100 Base B =
Cl 36 R77 7100
\ " ZZUPM
[T
o
‘ 3 =
[TH
8]
Q
Title
CCFL Supply B
Project _QScreen Controller P
Size: A Designer Rev: 5 ..L‘
i Michael Dorman ) HNEN
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1 2 3 4
MA[15..18]
Install for -RB option
Install for -MM option.+5V
32 A
t A18  VCC 3T
1 Al6 IWE » /WE D
30 MA17
7 ﬁig 21‘71 29 yNI ‘ M_/RESET VBB
AJ0..15 g A7 Al3 gg 2;3 ?EZ
e A7 18 AT A
3 AL 8 %S A Al
% A3 3 A4 All 22 /RAM_CS »
A 0 S OB P T Aw
AL T | AT ‘
£ £ ao 07—+ Df JFLASHZ C5 |
s or_1 | D° o R
= D2 15 18 D4
6] D2 Dé —7 153
| GND D3
o 512K Flash AT29C040 ‘
g || |
Il
= C48 0.1uF c
\, Y +5V
\, J @
> R86
< 0 Install for -MM option
us o )
| 1 32 RAM_VCC " | Res
Al8 Vee VBB]
U1l +ZV 2 | AL6 AL5 31 0
maig % Al8  VCC gi 2}421 i | Al4 AL7/Cs2Vce gg MA17/VCC Remove for -MM option
MATS _°3 | A16 TN PTa0 A7 AT 5 | a? s M A ME_|
A2 A R BN A6 6 | S— 21 As
[AD.15] A7 5 A7 Al 28 A3 A5 7 A5 ‘Q A9 26 A9
= A6 6 A6 A8 27 A8 A4 8 A S AL 25 All
A5 7 A5 A9 26 A9 A3 9 0 24
A3 T OE [OE |
A4 8 Ad All 25 All A2 10 A2 > AL0 23 Al0
A3 9 A3 JOE 24 /OE Al 11 AL Q cst 22
A2 10 A ALO 23__AI0 A0 12 A0 g D7 21 DY
Al 11 22 D0 13 I 20 D6
AD i ﬁé /83 21__D7 FLASH CS| DI 14| Bg g gg 95 B
DO 13 | Do D6 20 D6 D2 15 D2 S D4 18 D4
D1 14 | D1 D5 19 D5 16 GND D3 17 D3
D2 R s Dy 18 D4
16 GND D3 17 D3 628512
||
512K Flash AT29C040 | [0-1uF
C40
| [0:IuF =
of C49
A B p— Re7
ol d = MAL7 () |rR84 0
q g
Install for 512K RAM (-MM option) Install for 128K RAM (no -MM option
Remove for 128K RAM (no -MM option) Remove for 512K RAM (-MM option)
D[0.7] N Z /
\ Z /
Title A
Memory
Project QScreen Controller
. Designer
Size: A ‘ Michael Dorman
File: Memory.sch
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4 5 6
R A Install for 5V input
()
Remove for 5V input
D2
D8
[ SWITCHED VIN
Input: 8-26VDC @ 8W
swi - 40V, 1A
Jackl EXT_V| 3, L2 SK14
SWITCHED_VIN V+RA
1 ' 15uH, L1A RS
Ext Power Jacl Power Switch ELL-6SH150M REGL
VR C76 c75 c70 0] Switcher
33vVDC 0.1uF 35V F 1uF 35V |1UF 35V L6 10mV pp ripple @ 250KHz 260 kHz PWM 10mV pp ripple @ 250KHz
ERZ-CF2MK330 VIN SVSW 7 Vin B 4 FB 5V
15uH, 1.1A
R4, 0 = ELL-6SH150M o L1 CBSV
2 |\ ca 5V @ 1.1 Amp, < 5mV pp ripple @ 250KHz
H12 wRIBY F%(l)b C12 .01UF 50V R Q
7ul
1 EXT VIN ] 1812 /‘\T/IEZ;FSSE'\OQ— NC s L5 L4 L3 o
2 — Vswitch Y
Y ——y = 5 | onjorF 47UH, 127 5UH, 1.1A
>|  Ferite EP core, low EMI ELL-6SH150M
4 BAT s o) c 74
Ceramic, Low ESR GND 2| Pulse PE-53822 22UF 6.3V
EXt_ Power In TDK C4532X7RLH4TSM o) Schott34594 TO0UF, 10V, D. B-Case
Latching Header stacked footprints UF, 10V, D-case
Tantalum, ESR <= 0.1 Ohm|
M550 SK14 Panasonic EEJ-LIAD107R
Remove Ext Power Jack and Power Switch for -NC option D7 40V, 1A or AVX TPSD107M010R0100
Title
Power
Project _QScreen (;umroller
Ty esigner .
Size: A Michael Dorman Rev: 5
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1 2 3 4
PA3 & PA4 also
implement #2 RS232
Install 25 Ohms for noise suppression u2 R/I/EW }
MC68HC11F1(68)
16MHZ "R30 0 4XOUT 8 4 E R35 100 M_E
[ 16MHZ EXTAL 5] oo S R36 00 N_RIWV e }
NP XTAL 7 STAL . o
R47 1M PEO 59 PCO/DATAOQ 0 D1 i
X1 —PET 17— PEU/ANO PCLU/DATAL T 9
—PEr &5 PEVANL PC2/DATA2 T3
—||:| —rEs—5=— PE2AN2 PC3/DATA3 —=—7
16MHz Y —Per—e5— PE3/ANS PC4/DATA4 %
A e PE4AN4 PC5/DATAS 5%
——C25 C34 o PE6 64 PE5/ANS PC6/DATA6 D7
ojf
18pF 18pF —PE—g5 | PEG/ANG PC7/DATAT
PE[0.7] | PEVANT PFO/ADDRO —28 A0
= = o Y  PaoiC3 PFUADDRI 21— A[0.15]
PA0..7] —pA 20— PALIC2 PF2/ADDR2 =A%
—FAs 39— PAZICL PF3/ADDR3 AT
IS v PA3/1C4/0C5/0C1 PF4/ADDR4 3 A5
A —Fa-—5— PA4ioc4/OCL PF5/ADDR5 =A%
A —ps 33 PA5/0C3/0C1 PF6/ADDR6 BT A7
R37 o PAT PAB/OC2/0C1 PF7/ADDR7 AS >
———=> | PAT/PAI/OC1 PBO/ADDRS 5
100 PB1/ADDR9 49 A9 -
PDO/RXD 28 48___A10 ol ——
‘ PDO/RXD PB2/ADDR10 AL
PDIMISO 50— PRLTXD PB3/ADDR11 T AD
PD2/MISO » PO3MOST 3T PD2/MISO PB4/ADDR12 A3
PD3/MOSI PDARCR PD3/MOSI PB5/ADDR13 ALl
POSSSIRS. XY POSTSSIRS XMIT 33| fpess. PBo/ADDRlS A
TXIRO ’&“,F:SQ ig IXIRQ PGO % Eg(l)
M_/IRQ ACIURESET 17 'RQ PGl —r—pc2
HC11/RESET MODA 3 /RESET PG2 e
MODA> MODE > MODAV/LIR PG3 —PCa
MODB o MODB/VSTBY PG4/CSIO2 5 —PCE
PG5/CSIO1 5T 5G6 *
PG6/CSGEN 20 PG7
PG7//CSPROG
R33 {R34 { R51 R50
+5V 62k ¢ 62k ¢ 10k 10k
T 2 a8 g
> > > >
Title
Processor ] .
Project QScreen Controller s
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. Michael Dorman ) HNEE
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1 2 3 4
Install for -RB option
‘ T VBB VEB
ey ‘
Not installed if usin% crystal with built-in capacitor. uU15 Remove for -RB option.
1 SERMode
20| veet
‘ Place Ground Ring c68 JPE 18 /RTC PF JRTC_PF]
Around Crystal Signals —_ +5V
= 0.1uF 10 GND L R120 A
i Epe— e
‘ ‘ _L — X13 X] ~ | b Accessible. Install to monitor battery voltage.
o | vees 1 Dual Schottky R113 © pre7 R
cs8 T 3 760Kz , 6pF Real Time E Rohm 705D
‘ (6pF) T 25 | x2| Clock 3 <1uA leakage
I e 2
| I VBAT —1 L [I—
PD2/MISO 1 15 SDO — VBAT ———
PD3/MOSI i RTCSCK 7 SDI = » BAT ‘
- LK
PD4/SCK ‘ T A sC T L9 B1
12
t CE C57 7mA-Hr Li Rechargeable ‘
17 7 _— < 0.5mA Icharge
‘ VCCIF /INTO 0.1uF Panasonic VL1220-1xx
DS1305 ‘
RTC is required for rechargeable battery-backed systems. ‘
‘ Clock drift is approximately 1 second every 9 hours ‘
-
Title .
Real-Time Clock ™
Project _QScreen Controller P
Size: A Designer Rev: 5 HEA
i Michael Dorman HNEN
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3 4
+5V C52
4 ||
Il
0.1uF
U12  MAX242CAP(20) .
D vee GND —18 D
12 TLIN T10UT 17 /TXpi /TXD1 |
R1-OUT 14 R1OUT RLIN 15 /RXDL /RXD1 |
PA4 1 1N T20UT |8 /TXD2 TXD2 ]
pA3  R1051m (R20UT) 10 9 /RXD2
SUNPT R2 OUT R2IN SUNPLT /RXD2 |
5 | Co+ c1+ 2 Serial2 can be used as RTS/CTS handshake for Seriall port:
C50 C51 AGND  connect TxD2 to RTS1, connect RxD2 to CTS1.
0.1uF PUMP2- 6 | c2- c1- 4 PUMP1- 0.1uF
+5V a6
+9V 3 79V
R104 Vi V- 5V
10k 0.1uF 1 1 en SHDN 204
ca7 XCVR-
PDL/TXD b 0-1uF RS485 Bias Termination c
[ PDO/RXD 7 CVR-Bias
— — R59 R28
R29 © Us RS$485 R/Bias Termination  (0) m—
_— +5V B
"RS485" J g A o
G o RS.RCV-OUT 1 RO vee 8 RaS &
i 485RC R —
12—‘ RE  XCVR- —7 XCVR- © ©
[ PD5//SS/IRS_XMIT —e- J4 120 1/4W 0.1uF
L3 1pe  xcvre 6 XCVR+ ° I I ca4 XCVR+ |
62k 4 RS485 RC/R/Bias Termination R94
DI GND 2 B
R88 R58 ) w
LTC485 ——=C45 0 1k
0.1uF % ©
= CVR+Bias
SW2 = RS$485 Bias Termination B
"Factory Clean" o
32 @——O O—/Manual_Reset RS485 Termination Options:
. 1. Typical configuration has no RS485
Reset Switch HC11/RESET Termination Jumpers installed (no RS485
J13 R53 Termination; the QScreen is not at one
MODB of end of an RS485 system).
Reset 2. Install the Resistive RS485 Termination
Ok S
M /RESET Jumpers for standard termination (assumes
M_/RESET | that the other end is terminated with the
= R57 same resistance).
- m +5V ok 3. Install the RC RS485 Termination Jumper
1 5 for low power applications.
/RESET VDD ﬁ 4. Install the Bias Termination Resistors to
c27 assure valid idle level (enhances noise
_|__‘ GND 0.1uF — immunity when the transceiver is not active).
—3 4 = Typically used with resistive termination.
~ /MR WDI —
= - A
TPS3820-50DBVT Title .
Serial Comm & Reset
Project QScreen Controller
. Designer
Size: A ‘ Michael Dorman
File: Serial_Reset.Sch
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[N}
w

IN

3.3V
T.Ds MA198
+5V U18  LP2980 +3.3V
A é VIN VOUT |5 33V@50mA
ONJ//OFF 2
D5 <] <] MA198 1 ci3 ©
T o1 ces
~ 4.7UF 6.3V
+3.3V +5V
D4 MA198 = - 4 o 5@
iz I I I
ol x| o +5V
3.3 4]_082
+3.3V
D3 MA198 R153 §
i~ ™~ 10k 0.1uF [
> N T
R3 5N = = N 2
<_PD3/MOSI_] X
10 ul6 TSC2000 PDS/MOSI =
VDD_PEN 1 20 5 =
TOUCH X+ 2 | v Al g PMISO z 5
TOUCH_X+ TOUCH Y+ 3 X+ Aux2 18 z
TOUCH_ Y4 TOUCH X-_ 4 Y+ ARNG 17 _ U17  74ACTO05 2
TOUCH_X- TOUCH Y- 5 X- Aout 6 7] 1 2
TOUCH_Y-—¢ — Y- IPEN_IRQ —= g >— 1A Vee -
> GND MISO 14 3 1y 6A s ©
7 Vbatl /DAV = PMOSI 73 2A 6Y |
Vbat2 MOSI 2V, 5A |
PEN_REF 9 v 12 ISCK_ 5 10 S |
ref IcS 3A 5Y PD2/MISO
! 10 e scLk —L PEN_SCK Y A PD4/SCK
C10 c7 c5 c3 C6 IEQ C8 c81 7 GND a 8
_ pr— Touch Controller
—|EOluF TOluF —10_.01uF —lEOMF /IIOUFTUF TluFTluF — Hex Open Drain Inverter
pacRange ' JPEN_DATA_AVAIL |
AGND | P JPEN_DATA_AVAIL
EEEE] +3.3V
R123 6ok S>|<|< R122 (62k)
R134 (62K)
AGND R121
R147 (62k) 2.2k
R148 (62k)
Title
Touchscreen ™
Project _QScreen Controller P
Size: A Designer Rev: 5 . . hd
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D
+5v
4
it
0.1uF
L
Us +5v
% [ioe 1DR L4
4L_11p0 180 ADO
/FLASH.CS [——FLASHCS e ASH Cs 81w e 3 ADL
IRLASH.Cs —2L—IFLASHZ CS JrriAshg cs 4 oD oND D2
IRAM.CS [—2—IRAM €S TRAM_ G5 41 182 wor
MOD.CS MOD G5 4113 183
vce  vee
ME 38 MWE e : 14 1B4 ﬁgg
1A5 185
GND GND
o B e 22
IM.OE m M_/OE ] LA 1e7 100 ¢
o S om0 280 L
A1 —22 2l om
MAL? e e 100
v MAL6 38 lon  om2 L
MALS 273 283
s vee  vee
/ADDRMUX EN |31 /ADDR MUX EN q o e 100
R4 D5 e 100
(10k) /DATAMUX EN |—L8/DATA MUX EN GND GND
D6 100
246 2B6
o7 5|26 2% 100
DO DISPLAY. . IMUX ENDELAY |—& /ADDR MUX EN DELAY 5| 20E 2DIR —2 1
TDO DISPLAY 0] 10 39 PAGE C WP 4 |_ 74FCT162245T
TS 0 1ws  eacecwe
TCK 2ok 8
[ TDO_GCARD ™0 RTC.CS C Protect R0 o
15 :
 vee GND
e % 1 vce GND 2 %7
vee GND R41 Install jumper to write protect page C 0.1uFT
QSCREEN_CPLD_9536-V044 62k co
18pF - 8
5V +5v
ca0_|ca _Te=
0.1uF_J0.010F 1uF ~Jo.uF J0.01uF 0.1uF_]0.010F
L L L . Ui L
8 /Mo CS 100 R42 IMODO_CS s
74AC00
[.MOD _cs = 11 /ML CS 100 R43 /MODL CS
pe2 3 | MODL CS
TaAC00 A
Title
QScreen CPLD
Project _QScreen (;umroller

. Designer
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VCON

Onboard Contrast POT Select
1 WIPER

+5V

U14A
3 Drive+

T4AC00

+BV
4 cn3
R129 Ri27 (BEEPER ON> Bt
(0) (0) R124 5
v 1 u13 10k S Aco 1uF
a1 il DISPLAY_AL EEAF}D 3* A _}gg ,%';SSPP ARlo BFB IN
= R130 R128 AD apo R COMRRIAY 100 /ISP WR = R78
’ & & 2: ADL D <=2 }gg = ©)
5 AD2 DDL 5D 100 BD
AD ADS DD2 25 CbD3 R 00 DD 5V 10
A. AD4 DD3 C‘ DI R 2‘) 100 —_ Onboard Beeper Select
A ADS5 DD4 ZODE R 005D
A oo ope CODb6 R 15 100 D 126 BZ1
SET MODULE ADDR TO 0 CDD7_R 100 DD 10k
DD7 +
{ SELO <
| SEL1 CCFL_ON gg g(E:EII;EgNON CCFLON | B 8 B
M_/RESET BEEPER_ON BEEPER ON R125 BUZZER
M_/RESET—rar e IRESET (10 74AC00
MODO_CS »—F MoD_cs 12 /PEN_DATA AVAIL
E W 3 E JPEN_AVAIL (—3t—eerae u14D
ey RIW TOE RIW IPEN_CS
p; M_/OE e 51 IOE —
M_/WE =
Hé 16 DISP TYPE
DISPLAY_TYPE 74AC00
D0 gg QCARD _—~55 QCARD | [TDO_DISPLAY > TDO_DISPLAY. iA DO +5v GBOCFRMA
ToK ToK P
™S —2 MS 191 1vs
DI DI o DI R135 Install for Toshiba Display
Vee 2 26 10k  Remove for Hitachi Display Changed R144 to C-R144 680pF 50V 0603 cap, 5/2008
onp 1 +5V
JTAG HEADER vee oND c7 -
R10 QSCREEN_DISPLAY_CPLD 0.1uF_]0.01uF (1K) Install for Hitachi Displays
+5V Remove for Toshiba Display
Ik |k [k 1
Title .
Display CPLD
Project _QScreen Controller
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Remove

The signal net names specified below represent 2 distinct
definitions. The first definition describes the RS-232 use
of the DB-9 pad and implies that a female DB-9 connector

for -NC option

H2
Serial 1 RS-232/RS-485

0o 0 O

Serial2 can be used as
RTS/CTS handshake for
Seriall port in RS-232

H5
Serial 2 RS-232

Install for -NC option

o 0 O W7
is installed on the pcb (top row of pin numbers). The second mode. (? ololo TXDL JRXD1
definition describes the RS-485 use of the DB-9 pad and [7xD1 > /TXD1 JRXD1 /RXDI ]
implies that a male DB-9 connector is installed on the PCB ~ Y Y - GND GND
o v of i e, BANN <- PIN NUMBERS FOR FEMALE DB-9 (RS-232) o|am] VR SXCVR XCv- Vv XCVRY —vmme
P TXD2 TRXDZ
TXD2 TXD2 JRXD2 RXD2__|
Jio|w| <-PIN NUMBERS FOR MALE DB-9 (RS-485) . oD ey 0 5
4 ol L1 L
=12 (QSCREEN SERIAL HEADER)
S L =
RS232/RS485 GND RS232/RS485 GND = |2
R1000 R106 (120) 1/2W o| x|
RICTS: T e
[TXDIRTS+ [TXD2
[ /RXDIRXD+
RTSITXD™ CTSRTS: | [/RxD2 >
DSR/TXD- ‘ RI1L(0)
DCD/RXD- DTR/CTS+ H10
I_W DTRICTST TXDIRTST | 1 oo
R99 0 RI112(0) +5V
| DTRICTS+ T [ RTS/TXD+ ‘ . . Xiun
BB 0| romrs } ‘ B RU0() RD 5v 5v
3 + +
RY7 0 S © [TXD2 50 R
RTSITXD+ CRxoZ] R1090) ); o1
| Res © | DSRITXD | a0 ] D2 HiL
o - B L
R96 0 ‘ ‘ R108 (0) ‘ g D4 = 1 2
—1 D5 3 4
~ JRXDL ocorxp- | N $ | D6 VCON>— 5 6 VEE
Tstall for RS-232 RTSICTS © A [ B 7 8 —<REMOTE BEEPER
Install for RS-232 Operation control using Serial2 Install for RS-485 Operation D_/RESET JRESET (Header to remotely mount POT/Beeper)
VEE MDZ 18| (e
B\ 1 s
M RESET 2 _Ine
128X240 DISPLAY, 20 PIN
= *EQV R151 R158
+5V To configure 6-bit graphics for legacy GUI Toolkit:
VARAW 10K © R159 Ris2 nstall both J11 and J12
[ MIRQ gy NPT VARAW
PGLXMIT- PGO/XMIT+ 12 0 10k
R49 100 RA48 100
M_MOSI MOSI/XCV- MISO/XCV+ MISO
M_RESET) 5T 6S JRESET M_SCK MD2 6-Bit Mode 11
[C/MOD1_CS /MOD.CS 16 MHz 16MHZ
ME E RIW M RIW N JFS 6-Bit Mode
M /OE JOE IWE WE
M_Al AD7 ADG Al VARGERY
M ADD. Ty M- 9| ADs AD4 A
M_AD3] 1| b3 ‘AD2 Al +5V
AD]] EI st ‘ADO Al ) |.C15 3
5V ] [100uF
4 = 1F
C17 H3
C16 C19 —=C54 AGND|
& L—— GND +5v —=—
100uF | 100uF | 1uF 1uF 4
H E M O AGND  V+RAW VARAW ] 1 s
TXDL JRXD1
Lo +5V —=< M XCVR- AT XCVR-  XCVR+ A M XCVRY
/IRQ V+RAW A PAT PA6 A RI6 0
SELUXMIT-  SELOXMIT+ A PAS PA4 7 XCVR*+
MOSI/XCV- MISO/XCV+ A PA3 PA2 A
JRESET SCK 2 PAL PAO =5
[/MoD0_CS IMOD.CS 16 MHz — = PE7 PE6 \—>0 ez
E RIW = PE5 PE4 =
5 JOE IWE = PE3 PE2 —57—F5
AD7 AD6 = PEL PEO
ADS 19 | Aps AD4 —5
ADG 21| %02 a2 —22 QCARD FIELD HEADER
ADI, 23 24
ADL ADO
Module Header 0
2 Module Header Os on PCB
\ M AD[0.T] /
Title
Note: Module Address 0 is used for the Display Interface Headers
Project _QScreen (;umroller
o esigner
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