1 2 3 4
Install 25 Ohms for noise suppression U5 R/I/EW
MC68HC11F1ICPU4
e T T T AT
~TAD % EXTAL RIW M_RIW |
XTAL 0 Do
R42 1M PEO 18 PCO/DATAO 43 D1
X1 —PET 25— PEUANO PCU/DATAL v TR
—p; 5 PEVANL PC2/DATA2 = 05
||:|| — 2> PE2IAN2 PC3/DATA3
PE3_ 27 46 D4
———— = PE3/AN3 PCA/DATA4
16MHz N PE4_ 19 47 D5
¥ —————>— PE4/AN4 PC5/DATAS
= PES 24 48 D6
| 1 m PES/ANS PC6/DATAG
Toe | Ve e PCTIDATAT ——0 R67 A A 100 DISP A1
— == | PE7T/AN7 7 A0 DISP Al |
PE[0..7] PAO 77 " PF%ADDRO 6 AT T
—FAi 76— PAUIC3 PF/ADDR1 T A[0..15]
PA[0. 7Y ——-5—2—1 PALIC2 PF2/ADDR2
PA2_75 14 A3
—FAs 74— PA2ICL PF3/ADDR3 Az
~/Fas 73] PA3IC4OC50CL PF4/ADDR4 T Ac
oAz PA4OC4OCL PF5/ADDR5 i Ag
A —Fac 71— PASIOC3I0OCL PF6/ADDR6 TR
62 = —FAT 75— PABIOC2/0CL PF7/ADDR7 5 25 -
—— = | PA7/PAI/OC1 PBO/ADDR8 IS
10 PDORXD 63 PBUADDRY —2—95 5
PDOIRXD —ppmsp—aq— PDORXD PB2/ADDRI10 Al =
PDUTXD —pponiisg e5 ] PDUTXD PB3/ADDRI11 A
PD2/MISO » POIMOS PD2/MISO PB4/ADDR12 AL
PD3/MOSI OASCK 67 PD3/MOSI PB5/ADDR13 AL
PDA/SCK PDSISIRS XMIT 68| PRYSCK PBE/ADDRI4 —Z5—75
PD5//SSRS XMIT PD5//SS PB7/ADDRI15
IXIRO IXIRQ 51 IXIRQ PGO 62 PGO
M_/IRQ 52 59 PGl
M_/IRQ HCITURESET 50 | /RQ PCL 58 G2
HCIU/RESET /RESET PG2
MODA 33 57 __PG3
MODA MODE = MODA//LIR PG3 R
MODB MODB/NSTBY PG4/CSIO2
55 PG5
1 PG5/CSIO1L Pt
%> NC PG6/CSGEN =P
56— NC PG7//ICSPROG
»5—1 NC
R54 ¢ R52 < R51 R50 21 60
+5V 62k @62k Q10k & 10k SN NC —&1X
X5 NC NC ——=&x
X1 NC Z 2 8 9 NC ——X
*—— NC > > > >
+5V
Notes: ol o o o
__________ ™ N O] ™)
PAO0 dso implements power off detection. R66
PA3 & PA4 also implement #2 RS232 port. 1K +5V
PE6 dso reads the charge state.
PE7 a'so reads the battery voltage. VRH
C13 |c12 Title
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+5Vv

+5v
A
[}
0.1uF
[
u7 +5v
4 1 A
U9 Xilinx XC9537 A0 7 MOE DRI ADO
20— R rrLAsHCs [T MLAH G5 (TR AST Cs Al 4 1AL 181 — ADL
E IFLASH2CS (—5T—ELASECS S asiz cs % _onp e D2
A 28 IRAM.CS ‘2 NS /RAM_CS = A2 1B2 D5
R MOD.CS |—2 MOD CS B 113 183
ARG Al4 vce  vee
A P A e 38 WE a | Yoo Voo AD4
AZ 33 | WS 0| e ioe AD5
QAL B 1Ly TMWE RAW 391 GND GND —22
8 N T VI A MWE 19 MWE Raw [0 RS9 M TWE T I vt AD6
4= a1 o 20 TMOE RAW 00 RSB M [OE MINE T 1 AD7
25 A8 o MALS TMOE RAW 2 f2n0 280
A0 Ma1g —23—MAS S foa1 281
— MA17 el 21— GND GND
v 13— Pas MA16 oL e
30— Pod MA15 2 foas o3 1L
PG3 vee  vee
. 2 4 PG2 /ADDRMUXEN [—3L /ADDR MUX EN o 0 s a2
0K PG 34 | Fot 16 /DATA MUX EN 2% | 25 BS—5
(10K) PGO /DATAMUX.EN 06 £ GND GND (—5—4
226 286
13 | D7 % |0 o3
8 /ADDR MUX EN DELAY % 24
R— - DO KP DISLAY 9 MUX.EN.DELAY be. J20E 2DIR
s 10| 105 pacEcwp 39 PAGECWP A TAFCTI62285T
T !
TCK TCK an D ———
[TDO HANDHELD TDO HANDHELD 24 | 1pg RTC.CS |—8 RTC €5 "C Protect” 9 rg7 oy
15 17 2.2k A
R100 26 VS v fers ADO 100 R85 M _ADO
1k B v Pl ADL 00 R84 M ADL
R27 Install jumper to write protect page C 0.1uF
" HANDHELD_CFLD 62k o3 t AD2 100 R83 M AD2
= AD3 00 RE2 _M_AD3
= 18pF
t AD4 100 R72 M _AD4
= AD5 100 R7L__M_ADS5
| RECs ADB 100 R70 M AD6
AD7 100 R69 M AD?
+5v +5v +5v
f‘ »ﬁ AD[O
Tz Jc _Ter_Tes cio Tz Jcs
0.1UF J0.01uF 10F _J0.1uF [001uF 0.1UF ] 0.01uF
Jh Jh Jh uss
= = = 4 74AC00 usc
6 IPG2 9
/MODO CS
usD
2 74AC00
MOD CS 11 /MoDICS RawW _ R75 IMODL CS_iom7 5]
3
1 100
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3 4 5 6
+5v
R92 QR103 SR93 QR112 SR105 SR106 SR104 SR102
10k ik 1ok <1k 1ok 1ok 1ok 10k
u10
KPR7 gg 3;7
KPR6 —3° IR
KPRS —77 PRA
KPRE 7 PR +5V
KPR3 —1= IR
KPR2 —23 IR
KPRL —22 PR
KPRO R U2A
c28 |car |c2o [cas |cae [car |cz2 |cm Drivet
680pF J680pF |680pF |680pF [680pF |680pF |6800F |680pF
2 CPLD KPC3 R96, Pc3
KPS 27 _crLD KRG RIS PC2
T CPLD KPC ROV PCL
KPCL CPLD_KPG ng\\//t PCO
KPCO CRLD KPO S
JRESET BEEPER ON |—2L1 BEEPER ON ca4
/MOD_CS
E  BACKLIGHT ON gg gé%?ﬁleg;cg:lem BACKLIGHT ON ?éklo E
. g | BRIGHT BACKLIGHT RIGHT BACKLIGHT]
TMOE_RAW JOE
4 IMWE RAW 16| WE  /DACPOT CS —9/DACPOT CS JDACPOT CS
H2 DACPOT Up |39 DACPOT UP DACPOT UP
TDO KP DISPLAY 24 - <__DACROTUP | =
TDO (TDO_FANDHELD| [ TDO_KP DISPLAY DO RI08 =
TCK T 12 CDIRD 100 /DISP RD
TCK — T T TCK  IDISPLAY_RD |—=COED R R —<TDISP RD
™S e S— TMS  /DISPLAY WR DISP WR
. Ri07
oI =1 TOI %
Ve vee vee
A +5v 7| 4SS = +5v
JTAGHEADER . R76 % 1o o B | yee oD 4 R | oz
. 10F [ 0.1uF ] 0.01uF FANDHELD KPIDISPLA W~ J0.1uF Jo.01uF | 9 +
l [oaf] Lo | l 8 B-
= = 10
1k |1k |1k BUZZER
ROl 74AC00
62k
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1 2 3 4
MA[15.18]
U3 +2V
A8 vee —2
L Al6 MWE O ) WE D
3 A5 A7 ‘Z’g AT JRTC PE VBB
O AT 5 M7 M8 [ AB A w2 R29
[_A[0.15] A6 3 —%7 1 As 74STX1G126CX BUFFER 1K
l A6 A8
] AS 7|2 o 26 | A9
3 ﬁg g he ;51 ALL TRANLCS 2 4 /BBRAM_CS
g A3 IOE &>
A2__10 23 | AID
AL 1 A2 A—H
A T At TSP T or | ]
AO D7 JFLASH2 CS |
D013 | oo D6 20 | D6 VEE
DL 14 9 | D5
[ DI0.7 ) —p5—15— Dl DS —i5 [ b4
5 ] D2 D4 —7 1 b3
GND D3 For non-battery backed RAM:
= | =
i S5 useRAM_VCC = +5V.
& 0.1uF | [C10
= Optional 512K o,  R=8 +5v c
\ R34 R35
\ / VBB
0 )]
2
= & =
U4 ©_® S
s = — A1 Ve —32 RAM VC RAM VCC Sdect
A | Al6 Al5
Mats | |1 [T o] 32 ATE 3| e rocone 30 MAIZVCC
MAIE * 2 | e e st A2 4| 0 we 2 WE ] —
MATS 3 |2 UC T30 WAL A7 5 |55 = o8 Al
AL 2 29 _Al4 A6 6 & 27 _A8
Al2  Al4 A6 B A8
yNTORT A7 5 | a7 s 28 AI3 AS 7 2 D o 26 A9
- AG 6 27_AS A48 S 25 ALL
AG A8 A4 S Al
A5 7 26 A9 A3 9 b =z
A5 A9 A3 S O JOE \
Ad 8 | mn A 25 AL A210 | > % a0 28 Al
A3 9 |3 oE h_24 IOk AL | & 2
A2 10 23 A0 A0 12 < 21 D7
AL nla b2 FLASH CS D013 |5y §  pg[— 2 D6
AO 2 oy 21 b7 biid | o) £ De 19 D5 B
Do 3 20 D6 D2 15 8 18 Da
DO D6 D2 D4
D1 14 9_D5 16 7 _D3
D1 D5 GND D3
D2 5o Dn 18 D4
6 | oo D3 17 D3 628512 SRA|r|v|
29C040, 512K flash | [oF
|| 1 c1
110.1uF —
5 c20 —
-1 N — R46 0) |R47 0
g 2 = MA17 ©)
4 g "SIk "128K"
[ 0.7 y. p
N\ Zz /
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Project Handheld Motherboard
! Designer .
Sze: A Michagl Dorman Rev: 2
File: Memory.sch H.-F
Sheet4 of 9 Date: 13-Jun-2005  12:51:19 \Mosaiclndustri&s?
1 2 3 4




+5V C51
a []
I
0.1uF
Ul4  MAX242CAP(20) .
B vee oD —28 D
2 71N TLOUT —i /TXDL XDl ]
R1-OUT 4 Riour  RLIN —2 /RXDL JRXDL |
SN PYTY T20UT —8  [TXD2 XDz ]
R12562« (R20UT) 10 9  /RXD2
PUMP2+ R2 OUT R2IN PUMPLT /RXD2 |
5 | ot ci+ —2 Serid2 can be used as RTS/CTS handshake for Serial1 port:
C54 C52 AGND  connect TxD2 to RTS1, connect RxD2 to CTSL.
0.1uF PUMP2- 6 4 PUMP1-_| O.1uF
t C2- Cl-
+5V C53
+9V 3 7 -9V
R126 ‘ v+ V- sy
10k 0 1uF | m m | 209
C50 XCVR-
.1uF . N
PDL/TXD ] Ou R$485 Bias Termination c
©__ G ;
POORXD 77 CVR-Bias
— — R73 R68
RE&E (o) Uls R$485 R/Bias Termination  (0) 1\k/\/:|:—
+5V )
"RSA485" : A o k3
5o RSRCV-OUT 1 | oo vee 8 4 k70 & R53
» 485RC Y —
12—‘ RE  XCVR — XCVR- © ©
[ PD5/SIRS XMIT J8 120 1/4W 0.1UF
L3 Ipg  xcvre 8 XCVR+ o I I = XCVRF ]
R485 RC/R/Bias Termination R59
62k 4 o oND |58 +5V
R127 R61 W
LTC485 ——C55 © I
0.1uF »
— Reset Switch P CVR+Bias
— = =T B
Swi = R$485 Bias Termination
"Factory Clean" e
MODB o o  o—Maa Rest R$485 Termination Options:
Ji1 1. Typical configuration has no RS485
BOOT, Reset HC11/RESET Termination Jumpers installed (no R$485
MODA Q R Termination; this board is not at one
JO0 — N2 of end of an R$485 system).
= ok 2. Ingtall the Resistive RS485 Termination
M /RESET Jumpers for standard termination (assumes [
M_/RESET | that the other end is terminated with the
R33 same resistance).
3. Install the RC R$485 Termination Jumper
Ul +5V 2k forl N
1 5 or low power gpplications. ]
/RESET VDD ﬁ 4. Ingtdl the Bias Termination Resistorsto
2 c6 assure valid idlelevel (enhances noise
_l__‘ GND 0.1uF — immunity when the transceiver is not active).
—3 4 = Typically used with resistive termination.
= IMR WDl ——x ==
TPS3820-50DBVT ) Title .
Serial Comm & Reset
Project Handheld Motherboard
! Designer .
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D
VBB
+5V +5V ves
A U1l ) R2
B SERMode © b1 c
) VCC1
Place Ground Ring 2 |18 /RTICPF JRTC PF Dual Schottky
Around Crystal Signals J— IPF RTC PF y Rohm 705D
- 10.1uF 10 GND <1uA leskage
L
l = X3 iy
X2 1 VBAT
_-—a3 - 32.768KHz , 6pF | vee2
Red Time
(6pF) X2 5 B1 I
I—‘ X2| Clock 2
: 16 VBAT | 7mA-Hr Li Rechargeable
PD2IMISO 5] O = <05mA Ich
PD3IMOS DI = -SMA Icharge
RTC.SCK 14 Panasonic VL 1220-1xx
PD4/SCK = 4 SCLK 9
00 1 ANTL —2¢
RTC _CS t CE =
17 VCCIF JINTO A Lithium battery is charged only when Handheld is on.
DS1305 B
RTC isrequired for battery-backed RAM systems.
Clock drift is approximatély 3 seconds per day.
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D
+5V
MONO_VEE
c48
R123 _:|:
oK . 0.1uF
R122 U13A
RDlv_R124 2.8V_MONO AMP+ 3
_g/\/}olk SR +5V , 1 VMO N VCON VCON ‘ c
. - R130 -10t0-16V @ 6mA max
Rizg 10k
LM324< +5V
a L
s
<
o) POT_A
8
u16 = R3

10K

DACPOT UP >—2— UpDown  /cS —2 POT B
MAX5467

+5V
L vad H 2
o5 10k Pot
. 2

R131 6 U138
> , 5
5 |, LM324
9 Nvisc
8
0 |, LM324
13 [N V13D
14
2 |, LM324
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Ha
XD HIXDL I mxo1 Rxp1 —2 [RXD1 —7RBT ]
GND GND
[XOVR XSYE 5 | xcv- xcv+ —XVRL S ovRe |
TXD2 — mxp2 IRXD2 —2= JRXD2__]
GND +5v £>+5
SERIAL HEADER
- M_AD[0.7] -
/ N
H5 \
Default Position C61 Default Position
+ +]
% < BL AT VRAW 1
3 BL- ] oy
Display Backlight Connector 2 o [TXD2 \ | ce0 A X _/RXD2
For 85mm x 100mm Display ] [100uF
1uF
C62 H9
VCON XCVR- 5 ot AGN L oo +5v —=] ol
ISP WR DISP_ RD AGND VARAW
DISP AL & M [TXDL TXD1 JRXDL Rca—
s [MONG_VES ArY_IRESET XCVR-/TXD2 SELECT M EZSVR- XCVR- XCVR+ 5 XCVR+RXD2 SELECT
PA7 PAG
AD: PA! 2
1 » B PAS PA4 ”
[ - AD! Default Position PA. 4 Default Position
25 A pAs P2 5
Display Backlight Connector 1 PE PE7 PE6 18
For 85mm x 85mm Display PES 9 PES PE4 20
8X128 DISPLAY [85mmx100mm] PE3 IR = e 22
PEL 3 24
5 | e A0 26
VBB +
o1 cyMODLES 21| pvop cst mooe —2
M E 2 € RIW —25
M JOE 57— 1OF MWE —2
Ao — AD7 AD6 —32
M_AD[O- ADS5 AD4
H11 AD3 37| 'apa by 38
PR7 2 AD1 39 20
PR7 ast — rRow? 2 AD1 ADO
| KPCO PR coLo DI AL HH PERSONALITY/MOTHER HEADER 1
PR5 ROWS DISPWR
PR 7 AD: M _ADI0.7]
PR3 3| rows
s PC. o 0 AD: i
= PRO ROWO AD:! +5V \, PAIC.7]
PRL E; L rowt M_AD[0.7] 4 AD R8 10k
PC2 o coL2 M_/RESET
PR 2 S| row2 MONO VE} — VEE mp —8 MD RE7, ©
PRA s ROW4 FS NC —2 219
PC3 o coLs = S DISPLAY TEBMNT X
PRG S VT ROW6 128X 125 DISPLAY [B3MIM X 88MM] 6hit GraphicsMD2 ~ ——
PWR KEY+ P+ =
v PR KEY-1 iy y DB25 [1.25] <
FEREVPAD DBZ5 [1.75)
R128 H3 H10
0 - DB25-1 DB25-2 [—2 DB25 1 L pB2s1 DB25-2
I DB25-3 DB25-4 DB25-3 DB25-4
VBB I DB255 DB25-6 DB255 DB25-6
I DB25-7 DB258 2~ DB257 DB25-8
I DB25-9 DB2510 DB25-9 DB25-10
I DB25-11 DB25-12 (—12 DB25-11 DB25-12
L DB25-13 DB25-14 DB25-13 DB25-14
N DB25-15 DB25-16 DB2515 DB25-16
N DB25-17 DB25-18 —0 R © DB25-17 DB25-18
N DB25-19 DB25-20 (—20 DB2519 DB25-20
N DB25-21 DB25-22 [—22 DB25-21 DB25-22
N DB25-23 DB25-24 —ot 2B 13 A0 DB25-23 DB25-24
RIS (0) — DB25-25 OFF DETECT £ DB25-25
[2] BL_ B oo
» BACKLIGHT_ON BL ON  BRIGHT BL BRIGHT BACKLIGHT 16MHZ /MOD.CS0
PE? MON BATT/A4 MONBAT MONCHRG —ao s T WONG VEE SCK JRESET
Wonitor Battery Voltage PWR_KEY- ors 32— PWRKEY- MONO_VEE —2¢ Hee MONO VEE | MISO MOS
= ves BATTY 30— BATT+ | SELO SELL
M_/RESET JRESET VARAW : VIRAW | VARAW IRQ
39 20 NS
ERSONALITY/MOTHER HEADER 0

Monitor Charger

PE6 measures:

0.8V during fast charge

0.58V during trickle charge

0- 1.5A Discharge: 0.564 - 0.291V
1=(0564- V) /0182

GND +5V
HH POWER/MOTHER HEADER 40
+5V
C1 C4

w000 wEI
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/ N N
PA_O. [ PE 0.7 el
PAQ R26 (0 DB 3 PEQ RI18 () DB25 11 (W TXoT>—M/TXD1RI10 (0) DB25 19
PAL R25 (0 DB25 4 PEL R17 (0) DB25 12 [ JRXDT>—M[RXD1RY (0) DB25 20
PA2 R24 (0 DB 5 PE2 R16 () DB25 13 (M XCVRe—M XCVRRS (0) DB25 21
PA3 R23 (0 DB 6 PE3 RIS (0) DB25 14 [ XCVR—M XCVRRT (0) DB25 22
PA4 R22 (0 DB 7 PE4 R14 () DB25 15 WSS >—M_MISO R6 DB25 23
PAS Ro1 (0 DB 8 PES R13 (0) DB25 16 [ Mog M Mos RS (0) DB25 24
PAG R20 () DB 9 PE6 R12 (0) DB25 17 s MSCK_Ra (0) DB25 25
PA7 R19 (0) DB25 10 PE7 R11 (0) DB25 18 LRz L2l 5575 1179
Note:

These resistors are only installed for a system without a Persondlity Board. With
theseresistorsinstalled, Port A, Port E, Serid 1, Serial 2, and the SPI are mapped
to pins of the DB25 connector.
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+5v +5v
c2 c4 = W 1000F co
= 1000F | 1uF DB25 [1.25)
142 Modile Header H20 1UF 35V DB25 [1.25 =
1 2
=— GND 5V —= GND +5V —= —
M_IRQ {:',2‘3 IRQ VHRAW [—2 g AGND V+RAW [—2 = o825 1 . H21
M_PGL o SELUXMIT-  SELOXMIT+ [ /TXblor2 2 /TXD1 /RXDL TRXDL or 2] N DBBL1 1 | ppxsg DB25:2
M_MOS ;>:'_RESEr MOSIXCV-  MISOIXCV+ [XCVR-_of /X027 XCVR- XCVRt —8 e XCVRs or [RxD2 DB25:3 DB25-4
M_RE: Mt JRESET SCK 2 PA7 PAG 2 DB25:5 DB25:6
[/M6D0_Cs 0o €5 /MOD.CS 16MHz —22 PAJO. A PAS Pag (12 DA DB25.7 DB25-8
T ME E RIW 2 PA3 PA2 2 DB25.9 DB25-10
Lt TOE PA PAO
gy Y- hor Ab6 12 e s ey P Dis1s Db
M_AD[0. 7 4D 2 AD5 AD4 —50 PES ] PEA —20. DB25-15 DB25-16
s mr = e = e
b % ves BATT+ —20 BATT+ DB25-21 DB25-22
HS5 Module Header 0 Cof p 2 mop.cst mooe —2 MODB DB2523 DB25-24
5 2 € RIW —2 M_RIW DB25-25
S Ioe ME (3% A5 M_IWE
. R ao7 AD6 —3t £De 16MHZ /MOD.CSO
2 ADs ADs —3¢ o SCK JRESET
GND +5v [—2 ] S AD3 AD2 —38 fos MISO Mos!
/IRQ VARAW ADL ADO SELO SEL1
PGL/XMIT- PGOXMIT+ et VARAW IRQ
MOSIXOV-  MIsoIOV+ & HH PERSONALITY/MOTHER HEADER 1 iy o
JRESET SCK Tt
M AD[0.7] c7 HH PERSONALITY/MOTHER HEADER 0
[/Mobi_cs MoD.cs 1oMHz (15 \  ro7 y, ey
\, PAIOTL /
7 JOE WE oy
20 AD7 AD6 —2 2
ADS AD4
AD! 2 He T
AD AD3 AD2 o8 DB25 1 DB25 2 c6 Lo
ADL ADO 12 T00uF T
Module Header 1 g 2 1
\. M _AD[0.7] / [ -
Note: Module Address O is used for the Keypad/Display Interface u ﬁ +5Vv
i P u
20 AcN o +5v |2
) 2 AGND  V+RAW VARAW |
> EIE D H19 Wildcard Field Heeder 24 DB25 24 [TXDL or 2 [TXDLor 2 51 xp1 /RXD1 [RXD1 or 2 JRXDL or 2
WC2 FIELDL 2, wc DB25 25 XCVR—or [TxD2 7 CVRY or [RXDZ
W EeD R 26 X [ XCVR-_ o [TxD2 o XCVR - XevRe X XCVR+ or JRxDZ |
WC2 FIELDS 4 WC. DB25 CONNECTIONS PA PAT PA
CZ FIELD B R B PAS PA4
WC2 FIELDY WC. DB25 [1.25] PA
el R c B PA3 PA2
C2 FIELD 5 WC PA
e P Fl0 e = PAL PAO
S o== F11 F12 12 = PE7 PE6
WC2 FIELD 2 2 WC 118 Wildcard Field Header PES
CZ FIELD F13 Fl4 S - Hi8_ Wilde - PES PE4
C2 FIELD o e Caeewe CAFEDL , 1 [ ] 2 C4_FIELD2 PE3 o1 | o> iy
C2 FIELD o He [CIsewe CAFIED3 4 3 | [ o[ 3 CAFIELDA _\ PEL P s =3
C2 FIELD 9 | B e we CAFIEDs o 5 |2 B CAFELDE N
C2 FIELD 2| Y B0 @ we CiFED o 7 | o ciriELps \| PORT A/E CONNECTIONS (PO
C2 FIELD e e Y Do CAFIELD R ciFIELDI0 \| PE0.7]
CAFIELD oo ci b\ TRAGT
F14 Wildcard Field Header Copy CAFIELD 2> WCA FIELD1A N PA0.7]
WC2 FIELD[L.24 F13 F14
- WC2 FIELD[L CAFIELD e e A FIELDIE \|
CAFIELD R ciFiELDs \|
WCZ FIELDIO 19 | fg o0 [ 20, WO FIELD20 \| n
WCA FIELD2LS 21 22 S WCA FIELD22 N
WCA FIELDZ33 23 | (o8 P2 [ 24y Wea FIELD2s N PROBE[1.14] [TXD1 or 2 rrzsa DB25 3
) 2
et Lo o Wi Feld Heder [ WA FIELOE HI3  Wildcard Field Header Copy P ropny P Proberiede RXOT o7 2 S5
= 1l RI—= 12 = IRXDI-DB25-4
WCL FIELD: B Brewe PROBE3 ; PROBE4 o
CLFIELD! c 115 Wildcard Field Header PROBES PROBEG
CLFELD BB C C3REDL, 1 [ o] 2 C3 FIELD? PROBE7 > & s Promes ST g G
CLFIELD! o oI we CIFIED3 4 3 | [ o[ 3 C3 FIELDA _\\ PROBEY ¢ .5 CoroBED = $
CLFIELD S We C3 FIELDS « 5 3 FIELDE N PROBELL PROBELZ
FED = = = = IYISCERD o 4 <DB25 6 |
CLFIELD o awe GiREDI o 7 |5 B 3 FiELps \| PROBELS nz PROBEL4 MODB Py SR
CLFIELD fs HeCIeewc C3 FIELD R 3 FIELDI0 \|
C1 FIELD F17 Fi8 18 C. C3 FIELD F11 Fl2 C3 FIELD12 \{ H10  Probe Header Copy Jumpers to allow the developer to communicate and reset
CLFELDIY 919 | 0 F28 205 WC C3 FIELD T b Cmeworrerpia N the Handheld without opening the enclosure.
CLAELDZ 421 | (o Fo0 224 WC C3 FIELD e e C3 FIELDI6 \|
WCI FIELD23 _+ 23 24 8 WC WC3 FIELD 18 > WC3 FIELDIS N
* F23 P4 WC3 FIELDIos 19 ] o F18 20 Wea Aeb20 N
- <3 FIELD F19 F20 S H The Wildcard Field Headers, Probe Headers, and Module BusO has
WCT FIELD[L.24] HILL Wildeard Field Heeder Copy S EErpoe 2 — P21 P22 —Z e W DEDZ 2 footprints: one for the actual header and the other representing s
= —e=— F23 F24 = hole pattern that can be used to customize the connections to the Personality Headers
H9  Wildcard Field Header Copy DB25 external connector viathe DB25 [1..25] bus. Series Project_Persondlity Moddle
WC3 FIELD[1..24] A WC3 FIELD 0 / protection circuitry can beinstalled in any non-power signal path. S A Desgner Rev: 2
i Michael Dorman )
lerssch
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11_R8 O PROT1 __R16, 100 o1
12 R7 O PROT2 _|R15 , 100 02
H4 H12
1 gvvs4 1
2 2
3 3 —
4 4
FiddTVS1-4 = DB25TVS 1-4
13_R6 O PROT3 _R14, 100 03
14 R5 0 PROT4 _|R13, L 04
TVS3
6V
5 R4 0O PROTS R12, 100 05
6 R3O _PROT6 _|R11 , 100 06

T
rwne (@
.|"—‘
23
4
T
rwnk (&

FddTVS58 DB25/TVS5-8

17 _RrR2 O PROT7 __R10, 100 or

18 RL O PROT8 _|R9 . 100 08

TVSL Pat Number: MMBZ9V1AL
6V

A series protection circuit can beinstalled in any
non-power signa path between anode on the

Field/TV'S Header and the DB25/TV S Header.

This schematic shows protection circuits configured
forinput signals. For outputs from the Handheld, reverse
the 0 ohm and 100 ohm resistors for maximum protection.

e Protection

Project Personality Module
Designer
Sz A Michael Dorman
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1
D
c
R4
0 Cl§ 0.1uF 35V
5V L L3 D3 SK14 or B140, SMB package
3 40V, 1A
& | A~~~ vBIASINPUT . S~~~ -] [[c1s | pvP T ONO VEE MONO_VEE
(15uH, 1.1A) 15uH, 1.1A | N
ELL-6SH150M 0.1uF 35V R12 -16.4V @ 10mA
C10 21k o
——0.1uF c6 | w0 - b4
—~ u1 DA BV
. 4.7UF 6.3V - 40V, 1A
= A-Case s & R8 c14
100k fr— ~—C9
R90 4 3 1000F | 1uF35v
pF )
[ M_/RESET Yoo /SHDN NFB 123V NFB Ceramic or Tanalum
c70 a -
- D16 Z R7
7N © 10k B
LT1617
N
Title .
LCD Bias Supply
Project Handheld Power Board
) Designer .
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File. LCD_Bias.Sch H.INr
Shetl of 5 Date 13-dun-2005 _ 12:55:49 \MosaicmdustriaT
3 4



1 2 3 4 6
D2
Pulse PE-53822
Schott34594
stacked footprints
vz Ferrixe EP core, low EMI
C13 CVHBL 1 1A Swiitcher LB
|—0.1uF CVH 300kHz PWM ti 14:|\ 47UH, AN BL+ |
TRAW 2| AN R13 4.2V typical with LEDs
(150H, L1A) c7 301k +5V 5.05t0 5.46 without LEDs
ELL-6SH150M D5 I
IN GND |16 e
51 T
19 ovL AGND = 1000F, 10V, D-case  [1.44v R20
47u 11 12 1k
OAF ior ISTBY BOOT 2 ua
9 7 —Lc24 21k o
= SYNCIPWM B 0.01UF o 8 1
Ceramic, Low ESR 5 > BIAS  NULL1 —=X
TDK C4532X7R1H475M 18120[ BACKLIGHT ON /SHDN al
Panasonic EC}4Y F1H475Z 1210 7| vpp IN- |—2BL IN-
ILIM/SS BL LMiss o1 D7 Q: 0.254V or 0.142V
. 125V FB BL | o 11 opout 6 ouT N+ 3 e
cc REF
R SOT-23 5 4 33
g »%—=—f NULL2  GND 1 U1ow
0.1uF  |o.01uF MAX1684 c
- TLC271A
= c17 [B c31 I|_C BL
0.1uF
1uF —
oP FB High Current Backlight

R15
100K
R17
R14 21K
301k
BRIGHT _BACKLIGHP
Open Drain

Installed: BL current = 508mA or 284mA
Not Installed: BL current = 254mA or 142mA
ithin each range, software controlled Bright_Backlight sets current.

® Backlight Supply
Project Hmdhe!d Pows' Board

sze A

PaJI Clifford
sch
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If installed, input voltage must be < 15V, batteries can not be used,

Ri1 and switching supply must be removed [L TC1076, LM324, & MAX713).
0)
© J1c20
|[0.1uF
FILTERED_VIN) R19
us 100k
Input: 15-26VDC @ 20W i
14.25V minimum required for battery charging 100kHz 2A Switche L5 L6 DQN
Jackl EXT_VIN A FILTERED VIN 5 . 4 12v FB LD 12.7Vmax, 50mypp ripple
P T5uH, 1.1A vin sw 6l 284 VG %TFP—‘_ 25 P
ELL 6SH150M c21 Cc22 B 1 221V FB Ferrite EP core, low EMI 40V, 3A AT o
Ext Power 4 Pulse PE-53830 SK34SMB A47uF, 16V | (47uF, 16V) VB+ UNBUF LVCO FB
(33“/0(:) o3y 0.1uF 35;] (A70F) | 47uF 23 | DBT V.38 Schott 34602 R63 100K 1% Re4 21Kk, 1%
1 ERZCFQMK330 0, s 21k secked footprints g
= Cerarmic, Low ESR ve GND 1 >
= TDK C4532X7R1H475M 1812 or . a
Panasonic EC34Y FIHA75Z 1210 3 527 L T1076 L Tantalum, ESR <= 0.15 Ohm ©
v ChARGER RS0 g CHG FB (i'|35 Panasonic EE}L1CD476R
5V_CHARGER — A 9| R20
T | 1
w L
VB+ R81 8 -
100 E 410
Tiowe § b
Notes: 1008 = g
- m
1. See manual for instructions on operation without batteries.
2. Install 6 size AA NiMH Batteries, 2000mAH.
3. Fast chargesat 1.3A or C/1.54; Trickle charges at 72 mA (C/28).
4. Terminates fast charge at dV/dt = -7.5mV in 84 seconds, TEMP>THI, 132 when their g than 53 - R'g4F810k. 1%
degrees C, or dT/dt > 1 degrees C per minute. PCR OUT7 =
5. Fast [trickle] charge BATT- voltage s 2v/7 not 2v/8 [2v/63 not 2v/64] asindicated by the data sheet. RO
6. Batteries won't Fast Charge until they reach 1.05V per cell or 6.3V total.
7. Batterieswon't Fast Chargeif their temperature islessthan 1 degree C or more than 53 degrees C.
8.VIimitis1.84V per cell (11.00V total). P
9. Do not leave charging for more than 12 hours. 46 ??ck?g Eéhgl;g‘. OSDV 58V
10. USE ONLY NiMH (Nickel-Metal Hydride) RECHARGEABLE BATTERIES. O1UF 0154 di ang 0564 0201V
11. DANGER: DO NOT APPLY EXTERNAL POWER IF NON-NiMH BATTERIESARE INSTALLED. § 1= (0564 V )gfo 18
R70" 301k, 1%
2V_REF
] os
Battery Thermistor is epoxied to battery holder case. 2V_REF 0.1uF
BC Components Thermistor Part Number: 2322 640 63103
us MAX713 CHARGER BATT+ 1091V
28 18 BATT+
10k, 1%
u7 100k, 1% o 1 yumir REF |16
IN+ +5V CHARGER| 2 15 R3 O
VB+ V+ 6V_CHARGER| _
GND IsD
TLO 3 14
N ouT 4 _cmPouT 0473V x PGMO DRV 6NiMH Cells
i 4 13 (0.1uF) 2000mAH
MVTEL >—=—! PGM1 GND _
R57 R26 R24 5 12—
21k 21k, 1% 10K, 1% THI BATT- -
6 11 _CHGR CcCC51|/ 4.7uF
R25 18mV 153V o2V Lo o { BATT- AT
0.uF  [0.UF  »10k, 1% 7 10 PGM3 R -
58 R34 Ri6TEMP TEMP PGM3 0.286V Charging
21k 10k, 1% 21k, 1% 8 9 0.0157V Trickle Charging
x [FASTCHG PGM2 74 R67 -0.050t0 -0.330V During Operation
BATT- BATT: .22 VAW
Set temperature slope detection to 1 degree C per minute Set temperature cut off at 53 degreesC
1.3A fast charge current (C/1.54)
72mA trickle charge current (C/28)
=
Title
Battery Charger
Project Ha\dhe!d Pows' Board
sz A | O
File Charger.sch
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3 4 5 6
Notes:
1. Instrument may be turned on or off using the power key.
2. Instrument powers up instantly when power key is pressed (if apower supply or battery is present). RS0, )
3.1f Auto-on isjumpered, instrument turns on when ext power is applied.
4. To turn the instrument off, hold down power key for 3 seconds or more. QL 1 V+RAW
5. Instrument maintains power state through power interruptions. BATT+ V+RAW
6. When the instrument is on, configure PAO as IC1 to capture rising edge when power key 8t012VDC [P mosrer
ispressed. Thisallowsyou to have orderly shutdown of your software. Configuring PAO Zetex ZXM62PO2ES
as an output and then setting PAO low will shut instrument off. =NV 05 ohm, VGSth = 0.7V, 52A
7. Thelithium battery or the rechargeable NiMH batteries must be installed for the On/Off key to work. R79 1M OT236 A
cer
JFET_ON
250us turn on
PWR_KEY+ istied to VBB through a0 Ohm resistor on Motherboard. 0.1uF ?BA 70ms turn off
10k
C58
7 e on RE . tRom
[_PWR KEY- Ye l JFORCEON, =
68  0.1uF R69
NN 100k 100k C55 Q2 R44 IForce-On
5 C57 1000pF /TURNON MOSFET N
14 R AUTO ON 22— 1 AONJIMP || ON ZXMNBAOIFCT  {iq)
Ik NioOn | Vt<30V
Install to automatically pwvs'uppr% = = = ——  Indtall to power up processor
when external power is applied. ?77 D15 BAV99 = whenever any power isavailable.
10k N|

R88 [TRIG_RESET

OFF DETECT R8s * TRIG OFF
[ OFF DETECT "
Install jumper on motherboard to detect when power key is pressed.
ECJ-2FF0J106Z 0805, 6.3V
ECJ-2FF1A106Z 0805,10V
ECJ3YF1A106Z 1206, 10V
—=—=C65

0.1uF

R38
D10 ©
U9 (40v, 1A)
, (OASBINREC. o ar  Regaeddirecty from NiMH bttery steck. 4
[BATT+ ’ Vin - Vout =Ly 33V_BAT | ue R66 (0)
o B o 3UA quiescent draw D14 RAg c38 i +5V
2 5 ¢ 1A Switcher L11 L10 L12
Jgeo C61 ggﬁm%?SkV N VBB ° _| O:Lgl\:IH5 3 GVvH 0KHZPAM - LX 3 £ 4;ua 12A 15uH, 1.1A 5\?@1Am
5 L9 - x 1T /U, L L P
.1uF o o) /-I'\ <1uA leakage V+RAW A~ VIN 5vsw 2 AN Ferrite EP core, low EMI ELL-6SH150M
1uF AN (150H, 1.1A) I Pulse PE-53822 c30 <2:252 63
ELL-6SH150M 3 I DIT 40V, 1A  Schott34594 /]-\ uF 6.3V
o o PGND 16 SK14  garked foainrint 100uF, 10V, D-case B-Case
= L5 4 51 1
0.1UF 20V 1UF 35V ca1 c39 EFE cvL AGND = Tantalum, ESR <= 0.1 Ohm
4TUF 50V =— Panasonic EE}L1AD107R
[0-1uF 10F 1L jstey BOOT 12 5V _BOPT or AVX TPSD107MOL0R0100
p— 20V 1 9 7 c48 RA40
L ic, Low ESR SYNC/IPWM B
= TDK CA532X7RIH475M 1812 or SpF 300k, 1%
Panasonic EC}4Y F1H475Z 1210 15| /sHDN Loy FBS
ILIM/SS5 10| Lwiss e
ccs 8 | REF & 100k, 1%
car c40 B
PF Toowr MAX1684 2
& =
ca37
0.1uF
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5V Regulator
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1 2 3 4
DB25-U/GND SELECT "
— Default Position
= o &
~ ¥
n
R R1 —
| S SN AN =
)] )]
H4 H3 DB25-2/EXT _VIN SELECT Default Position
1 1 BATT+ —_— <—|
2 22— BV EXT VIN |
3 3 »
4 4 EXTVIN | —— —
Battery/Thermistor Connector Power Header B R6 (0) R3 (0) C1
1UF 35V
DB25_LIGND
DB25 [1.25]
/ < H2
DBZ5 [1.2 DB25 2 N
H1 DB25 14 7 1° o
DB25 1 S —— DB L2 DB 2 DB25 1 DBZ% ZEXT VINZ |
DB 3 3 4 DBX% 4 DB25 15 13
DB% 5 5 | DBS3 DB25>4 —F—PE55 6 DB25 3 3 o
DB 7 7 e Dhe 8 oBxs DB25 16 5 1° o
DB 0 g | ot o8 10 DB25 10 DB25 4 3
SR e g = o
DB 15 15 ] DB&I3 DB25-14 —75—BB2s 16 DB25 18 B 1°
DB25 17 7 ] bB& 15 DB2516 —7s—PE2s 18 DB 6 6 o
DB25 19 g ] bBS17 DB2518 —55—BB25 20 DB25 19 o 1°
DB25 21 2| pee D2 BB DB25 7 1o o
BB 5 DB2525 OFF DETECT —20——— OFF DETECT Do s =0
BL- BL- BL+ BL+ O
BACKLIGHT ON —PeCKUISHTONS gy on  BRIGHT BL —30—RRISHT BASKLIGHT BRIGHT BACKLIGHT BEas >0
MON_BATT/ MON.BAT MON.CHRG ON_CHARGER o)
PWR KEY- —WRKEY: 38 | pyyr ey~ MONO_VEE —ae—MOTHERBOARD MONO VEE 5<_MONO_VEE e 2 —to
VBB VBB BATT+ BATT+ o)
M /RESET —M/RESET S IRESET VARAW —o2 V+RAW pEe L 2o
GND v DB25 12 o o
HH POWERIMOTHER HEADER DB25 25 25 [ ° o
+5V DB25 13 B 1
c3 c2 DB25 FEMALE
100LH\ 1uF3§|\
Title
Power Board Headers
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