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Chapter 1: Introduction

1.1 Functional Description

Features:

» 4.55x5.3", 200 mA at 12V

» C/C++ programmable, with remote debugger IDE, samtples

* Driven byA-Engine™, A-Engine86™, R-Engine80™, i386-Engine ™yr 586-Engind]
* MC25x0: 4 axis stepping open-loop control with pulse, dimet

« Stall detection with 4 quadrature encoder inputs

» MC2140S/2120S4 or 2-axis closed-loop servo control

* 7 solenoid drivers, 40+ TTL I/Os, 2 RS232, 1 RS485

» 32 Opto-couplers for home, limit,capture, andtfaulitches

* 16 opto isolated Solid State Relays (SSR) for ADG loads

« 32-bit registers for position, velocity, acceléat and jerk

» S-curve, trapezoidal, velocity-contour, and elatit gearing

* 5 MHz pulse rate, 10as programmable loop rate, and 8 ADCs

The MotionC-P™ (MCP) is a low-cost, high-performance, standalone, C/@taggrammable industrial
controller for up to 4-axis motion control. TMCP uses a DSP chipsé¥1(C2140/2120/2540/2520PMD)
with build in sophisticated field proven controtnfiware. TheMCP is driven by a host (“host” will now
automatically imply all TERN controllers listed ak) C/C++ programmable TERN controller. User only
needs to define parameters for PID algorithm aapb¢tory profile. The DSP calculates velocity, piosi
and stabilizes the motor output, while the hostiasler interfaces with user, interfaces with a @nitors
I/Os, reads ADCs, computes or pre-loads a newfqsrameters.

The host controller interfaces to the DSP chipg&ehigh-speed data bus. User can easy developcapph
C/C++ program on a PC, download, and debug viaalsdéirik. The host writes pre-defined motion
commands to the DSP, and the DSP can interrugtdabieat any time.

The MCP provides a total of 32 opto-couplers for home clngss, limit switches, fault switches and other
user inputs. Seven solenoid drivers are capabsinking up to 350 mA at 50 V. Eight opto-isolatedli®
State Relays (SSR) can switch 100 mA AC or DC lagats 230V. Two PPI (82C55) chips provide 48 1/O
lines. Two RS-232 and one RS-485 drivers can ltallad. TheMCP alsosupports a 16-bit parallel-word
input mechanism, such as ADC, which can be usepoagion feedback instead of normal incremental
quadrature encoder. Expansion headers are availabl® 10-bit ADC inputs, PWM output and trace
memory expansion.

Additional 1/0s, memory, ADC, and DAC can be praddby the host. The technical manual of the
respective host provides additional information.

The MCP2140 supports up to 4-axis closed-loop digital servotaa for a variety of servo motors. It uses
incremental quadrature encoders for position feekllaad high speed 12-bit DACs 610V servo control
voltage output. Each axis contains sophisticataptdtory profile and digital servo capabilitiesioaling
very low position and velocity tracking errors. Thkaxis operation can be programmed either
independently or in synchrony to allow advancedtiradis motion such as circular and continuous-path
profiles. It provides electronic gearing, PID/PIntwl, a choice of S-curve, trapezoidal, or conealur
velocity profile modes, 1/T counter for stable leelocity motion, automatic motor error shutdown,
monitoring travel limit switches, home switchespitae switches, and fault switchddCP2120is a 2-axis
version
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The MCP2540 is a 4-axis open-loop stepping motor controllgr.slipports sophisticated trajectory
generation and synchronization features, allowlrgdreation of complex motion sequences. It pravige

to 3 MHz pulse and direction signals for drivinggstmotor systems. Each axis has a quadrature decode
input which can be read by the host. It includessame protected position inputs for home, linmit] &ault

as theMCP2140

MotionC2140provides:

» Electronic gearing

* PID or PI control

» Choice of S-curve, trapezoidal, or contoured vé&yogiofile modes
» 1/T counter for stable low velocity motion

* Automatic motor error shutdown

*  Monitoring travel limit switches

» Home switches, capture switches, and fault switches

The host xEngine provides many options. SeeExgine manual for details.

Up to 4-Axis Control

YV
Encoder of | Amplifier AUl BTl
Capture Switches | | Step pulse
T |
O\ ] MC2140 | MC2140 || Limit Switches
© 10 DSP CP

’70
Home Switches INTP1
AM Enable

N i386-Engine/A-Engine/A-Engine8 >

LM Enable

Fault Switches 12-bit ADC, I/0, Mem.

INTP2

RS485 Networking SCC, RS232 SERO0/1, PPI4 1

Figure 1.1 Funcitonal block diagram of the MotionC2140

Standard Features:
e Dimensions: 4.65 x 3.75 inches (MC2140, 40 MHz)
»  Driven by an386-Engine/A-Engine/A-Engine86 (C/C++ programmable)
e Power consumption: 200 mA at 12V
e Temperature range: -40°C to +80°C
e MC2140MC1401: Up to 4-axis closed-loop servo control
* 7 solenoid drivers, 24+ TTL I/Os
e 2 RS-232 drivers, 1 RS-485 driver
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* Protected switches for position, velocity, accdleraand jerk
e 32-bit registers for position, velocity, accelevatiand jerk

*  S-curve, trapezoidal, or contoured velocity profiledes

» Electronic gearing for multi-axis

» 1/T counter for stable low velocity motion

* PID or PI control, Programmable loop rate to 180

1.2 Physical Description

The physical layout of thilotionC2140 is shown in Figure 1.2.

| ol —
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c ° P
40 MHz A
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6 CF 1/O - O
o PPI
o O oo
gg X3
o O | — | gg
oo
E Q 2 D

Ok |OF | O

Figure 1.2 Physical layout of the MotionC2140
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1.3 MotionC2140 Programming Overview

Development of application software for thietionC2140 consists of three easy steps, as shown in the
block diagram below.

STEP 1 Serial link PC with MotionC-P + host. Use
Paradigm C/C++ IDE to create application code
based on TERN provided examples.

U

STEP 2 Test MotionC-P in the field, away from PC.
Application program resides in the battery-backed
SRAM. Return to Step 1 as needed for code adjustme

Il

STEP 3 Make application ROM or Download to Flash.
Replace DEBUG ROM with application ROM for AE,. |
Burn application HEX into flash with 5E, AE86, REA,
RD, FN.

There are three possible steps in the developmemst G/C++ application program. These steps are
explained thoroughly in the Technical Manuals foe A-Engine/A-Engine86/i386-Engine. TheEV Kit is
capable of completeing Step 1 and Step 2. BW&Kit cannot perform Step 3. Step 3 allows you toegate

a HEX or BIN file and allows you to produce your m®ROM/Flash chip. User will need tizV Kit for
Step 3. Please refer to the Tutorial section inTeehnical Manuals for th&V-P/DV-P Kit to obtain
further details on programming the MotionC-P andtho

1.3.1 Minimum Hardware Requirements

PC or PC-compatible computer with serial COMx pbatt supports 115,200 baud
MotionC-P
x-Engine controller:
586-Engine, A-Engine, A-Engine86, FlashCore-N, RyBa, R-Engine-A, R-Engine-D,
i386-Enginef
Debug serial cable (RS-232; DB9 connector for PQ/Jiart and IDE 2x5 connector for controller)
Center negative wall transformer (+9V 500 mA), atia#sformer may be reuired, to satisfy current
needs.

1.3.2 Minimum Software Requirements

« TERNEV-P/DV-P Kit installation diskettes
* PC software environment: Windows 95/98/2000/ME/NF/X
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Chapter 2: Installation

2.1 Software Installation

Please refer to the Technical manual for the “C/@evelopment Kit and Evaluation Kit for TERN
Embedded Microcontrollers” for installing software.

The README.TXT file on the TERN installation CD daims important information about the installation
and evaluation of TERN controllers.

Also refer to the technical manual for your hosttcoller.

2.2 Hardwar e Installation

Hardware installation for the MotionC-P consistsrarily of connecting the microcontroller to youEP

Overview

» Install hostcontroller to the MotionC-P.
* Connect PC to the MotionC-P/Host using the Debuiglseable.
e Connect 9V wall transformer to DC power jack on MoC-P.

» Begin application development.
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2.2.1 Connecting the M otionC-P to the host controller

To install the host controller onto the MotionCalign the J1 and J2 pin headers of the host wiéhlthand
J2 20x2 sockets of the MotionC-P. The J1 and J&dretsockets are identified by the white “J1” agd™
markings on each PCB. Pin 1 of the J1 and J2 saékbe MotionC-P are shown below.

Figure 2.1 Before installing the Engine controller on the MotionC2140
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2.2.2 Connecting the M otionC-P to PC and power

Install the 5x2 IDE connector of the debug seratle onto the H1 header of the MotionC-P. Be sare t
align the red edge of the cable with pin of thelt¢hder. Pin 1 of the H1 header is the pin neanestH1”
label on the PCB itself. Connect the DB9 connetitoyour PCs open COMXx port. The default COM port
used by Paradigm C/C++ is COM1, but can be chamgeahy time. Refer to the following picture to
confirm cable orientation.

Next, install the power jack adapter in the 2-piress terminal on the MotionC-P. Note that the otitpfu
the wall transformer is center-negative. An ohmeneatan be used to confirm polarity on the screw
terminal. In addition, the following picture confis the correct orientation of the power jack adapte

Figure 2.2 Connecting the M otionC-P and Host controller to power and PC
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Chapter 3. Hardware

3.1 Host Controllers

The MotionC-P must be driven by a host microprooessre controller. This includes TERN’s A-Engine,
A-Engine86, R-Engine, R-Engine-A, R-Engine-D, Flashe-N, i386-Engine, i386-Engine-L or

586-Engine. Please refer to the corresponding TieehManual for more information on each available
host controller.

3.2Interface with PMD MC2140/MC2540 DSP chipset

The MotionC-P can be configured with four differddEP chipsets: MC2120, MC2140, MC2520, or
MC2540. The MC2120/MC2140 offers 2/4 channels desep digital servo control, while the
MC2520/MC2540 offers 2/4 channels open-loop steppiotor control. Each DSP chipset is packaged in
two surface mount chips, “CP” and “I/O”. The chipgedriven by its host via an 8-bit, bi-directidmeort.
Communication to and from the chipset consist akp&oriented messages. An interrupt line /HIN®nir
the “CP” pin 98, to an external interrupt on thesthmontroller (see host controller for details) tlse chipset
can signal the host when special conditions o@ueh as receiving an encoder index pulse. Thewnritsis
commands/reads data to and from the MCP chipseth Eammand consists of a 16-bit word, with a
command code value defined in the MC2140 manual P(D&ipset manuals for both MC21,
tern_docs\parts\mc2100ts.pdferies and MC23gern_dcos\parts\mc2500ts.pskries). Data is transmitted
to and from the chipset in 16-bit words. TERN venitt“C” Functions are available imc21.lib (the
mc21.lib is used for both the MC21 and MC25 chigsend prototypes are listed in mc21.h file. Sample
code and demos are available in shenplesdirectory of its respective host controller.

void mc21_host_dat_wr(unsigned int dat); /I host Engine writes 16-bit dat to MC
void mc21_host_cmd_wr(unsigned char cmd); /I host Engine writes 16-bit cmd to MC
unsigned int mc21_host_dat_rd(void); /l host Engine reads 16-bit dat from MC
char mc21_host_rdy(void); [lreturn O for “I/O” pin 8, HRDY low, indicating kay

3.3MotionC-P I/O Map

The following table lists the I/O addresses of Mh€P, together with their Data Bits, Chip-Select $yin
and Functions. Addresses may vary by host controlle

Base I/OD_ata Select Symbol Function

Address Bits
0xD0 D0-D7 /MC Read/Write DO-7 from/to DSROI chip (U2)
0xB0O D0-D7 /PPI Read/Write DO-7 from/to PRES5 I/O chip (U18)
0xAO0 D0-D7 /PP Read/Write DO-7 from/to PPEB2 I/O chip (U19)
0xCO0 DO /RST1 Hardware reset “CP”.

3.4 Quadrature Encoder Inputs
The MCP supports up to 4 channels of Incrementaber inputs for motor position information. Each

quadrature encoder channel consists of a square, wffget 90-degree from the other. For every chhnn
four position inputs and control signals are supgahr
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A channel pulses (QDAX)
B channel pulses (QDBX)
Index pulse

Home switches signal

Differential line drivers (75173) are used to supmbfferential quadrature inputs. The quadraturecgler
inputs are not optically isolated from digital gnoli(GND). The differential line drivers are locatat
positions U15, U16, and U17. All differential sigmaare pulled-up via 10Kohm resistor. If only siagl
ended quadrature inputs are used, allow unusedsiripuemain high. The differential line driversffien
the A/B channel inputs and well as the Index infputeach channel. The Home input for each chanmel a
buffered by opto-couplers. See Section 3.6 fortamdil details on opto-couplers.

3.5MCP DAC Servo Analog Outputs (MC2140 only)

When the MCP is configured with the MC2120/MC2148MDchipset, it offers +- 10V analog servo motor
control. The MC2120/MC2140 supports both DAC and NPWutput mode for external servo motor
amplifier. The MC2140 uses a quad 12-bit voltagetpou DAC converter (DAC7625,
tern_docs\parts\da7625.pdfWhile the 16-bit DAC output mode is used, thebl2DAC only uses the
upper 12 bits (CPD15- CPD4) from the CP chip.

The DAC7625 contains four precision output bufferpéifiers, providing full 12-bit performance at 1BS
total unadjusted error. The DAC7625 has a typiged Butput setting time and outputs O to 2.5V with a
external 2.5V precision reference. A quad amplifier buffer (LM324,
http://www.national.com/ds/LM/LM124.pYif with adjustable gain and offset supports 4 ceénaf default
+10V analog servo control signals at header J111(EI®A4/), supporting a variety of motor amplifier
interfaces.

A resistor pot is installed in J6 provides the effgoltage. User may replace default 16K gain tessin

RP2 to setup necessary gains. The DA1/(J11.45),/QA2.46), DA3/(J11.31), and DA4/(J11.32) provide
buffered output voltage from the operational angifU12), capable up to 20 mA. The MC2140 oututs
16-bit data word as an unsigned 16-bit number \gitrange of 0-65535. Please see sample program
mc21_dac.dor additional details.

Output Value from DSP Output of DAC (V9lts
0 DAC outputs 0 volts
32768 DAC outputs 1.25 volts
65536 DAC outputs 2.5 volts
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The following graph shows the DAC output and theresponding amplifier output as a function of DAC
input from DSP chipset. Axes are not to scale.®litie represents output from amplifier and daslives

represents output from DAC.

Positive Rail_ 0x800(
Default: +8V
2.5V Ox7FFLo XPo
- ~
Y-Axis - -~
- ~
Analog 41 25y |~ - >
Output
Voltage 0x800C =~ 0x800(
0.0V L = o= >
0x0000 0x800(
Negative Rail _]
Default: -8V OX7FFF
X-Axis
Function Argument
0x0000 — OXFFFF
POT J6

REFzz.svﬁ

REF1

ui2 — DAX/ to J11

DAx from DAC762¢ -
2K RP1

e VAVES
* Gain RP2 16.2I

3.6 Open-loop stepping outputs (MC2540 only)

With the MCP configured with the MC2520/MC2540 dgp it provides 2/4 channels of stepping output
with direction signal for stepping motors. Signeg aouted to the J4 header. These signals ardlitiectly
to the DSP chipset with no protection for the cht@nd are 5V signals only. Any out-of-range vadtagl|
certainly damaged the DSP. Step outputs can aclpielses up to 3MHz and offer S-curve, trapezoidal,
velocity-countouring, and electronic gearing peesil See the technical specifications for the MC2500

family, tern_docs\parts\mc2500ts. pdf
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3.7 Limit, Home, and Fault Switches

There are 2 limit switch inputs for each axis: 4#drid —L1. There are a total of 8 limit switch inp(#£1-4,
and —L1-4). There are also 4 home switch inputsMA& and 4 fault switch inputs: FLT1-4. All switch
inputs are routed to J11 and protected by optodeosifern docs\parts\ps2701.pdf All switch inputs
are default high by external pull-up resistor packish the corresponding input to the DSP chipsghh
also. Each input switch can be activated with lé&dviagic low with the corresponding input to thesP
chipset pulled low also. See sample programsp_h_i.c and mcp_sta.cin the correspondingamples
directory for details.

3.8 Power Amplifier Control, Solenoids and Solid-StateRelays

Seven lines of high voltage driver outputs (U11,N2003,tern_docs\parts\uln2003a.pdfre designed to
sink up to 350 mA at 50V. These lines can be usezhable external power amplifiers to drive DC m®to
or drive solenoids. The power amplifier enable aignare buffered from digital circuits.

Four channels of high voltage drivers are drivertheyDSP chipset (O1-4). Three lines OU1-3 areedriv
by the host via J2 pin 11, 18, and 20. See saprplgrammcp_hvo.c

Eight solid-state relays are installed on the M@&n( docs\parts\ps2701.pdiThey have a zero ohm
contact while enabled and open contacts while thsakdisable by hardware default). The SSRs are
installed at positions O1-08. Contacts are routedbtpins 1-16.

3.9Power Supplies

The MCP offers a number of power supply configuradi Refer to the MCP schematic for exact pin
details/locationstérn_docs\schs\mcpl.pdérn_docs\schs\mcp2.)df

All on-board devices require +5V. In addition, pilll resistor packs are tied to VCC. This allows tiser

to supply a REGULATED +5V DC to any VCC signal tower the MCP. The on-board RS-232 can
generate +-8V which are tied to the power supply tbE operational amplifier (with the
MCP2120/MCP2140). The amplifier outputs will themlbnited by the supply voltage generated by the on
board RS-232. Typically, users do not require maxa output, making +-8V satisfactory.

The MCP by default is installed with a linear vgiaregulator which will supply +5V DC to power the
MCP. In this configuration, the user can supplyuanegulated +12V at the 2-pin screw terminal, 30. |
addition, diodes D1 and D3 can be installed whishnect a clean +-12 volts to the operational amepsf

A full ouput range of +-10 volts is now supportadtbe analog servo outputs DAL/ - DA4/.

A third configuration uses the optional switchingitage regulator. The MCP can then accept up tov+24
unregulated DC at the 2-pin screw terminal, JO.nWhis configuration, the diodes D1 and D3 CANNOT
be installed or the RS-232 will be damaged. In tloisfiguration, the operational amplifier is theswered
by the +-8V generated by the RS-232, and thusrhéog servo output is limited to +-8V.

3.10PPI —24x2 TTL level I/Os

There are 24 bi-directional user programmable T&lel 1/O lines at J7 header (U18, uPD71055, or
85C55, tern_docs\parts\85¢55.9dfThese 24 TTL level I/O pins can be used to fater to with LCDs,
Keypads, or power relay drivers.

The U19 PPI should be configured to support 8 astgB20-B27) for the O1-O8 SSRs, and 16 inputs
(B00-07, B10-B17) for the opto-couplertern_docs\parts\ps2701.pdf17- T32. These signals are routed
to the J5 header.

See sample programcp_ppi.cfor details.
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3.11RS-232 and RS-485

Two channels of RS-232 serial ports are availahlthe MCP.

 H1 SERO for debugging
» H2 SER1 for application.

An RS-485 driver and header H3 supports the oplti8@£2691 UART from the host controller.

See sample code for the host controller for detailserial portssO_echo.csl_echo.candae_scc.dif
your host controller is the i386-Engine, see ie.csatc.).

3.12DSP Ready Signal to the Host

The DSP 10 chip pin 8 (HRDY) is a hardware readynal that indicates the DSP is busy while it is.low
The MCP routes HRDY signal to J2 pin 12. See thesatic for the host controller to determine the
corresponding signal on J2 pin 12.
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Chapter 4. Software

Please refer to the Technical Manual for the “C/@evelopment Kit for TERN 16-bit Embedded
Microcontrollers” on debugging and programming fdior software information related to your host
controller, please refer to the respective manual.

4.1 Functionsin MC21.LIB

void mc21_host_dat_wr(unsigned int dat); Ik host A-Engine writes 164t to MC21
void mc21_host_cmd wr(unsigned int cmd);  // host A-Engine writes 164bitd to MC21
unsigned inmc21_host_dat_rd(void); " host A-Engine reads 16-bit dat from MIC2
charmc21_host_rdy(void); I return 0 for MC 10 pin 8 low, indicatinigost port busy

/* return 16 bits of the status register of DSP chipset. */
unsigned int nc21l _host_status_rd(void);

/* lIssue a hardware reset to the DSP chipset */
void nc2l _hard_reset(void);

/* reads 10-bit ADC from DSP, ch=0-7 for AN1-8 at header J8 */
unsigned int nc2l _adc_rd(char ch);

4.2 Sample Programs

The sample programs are organized by chipset famillyPCB version.
The following sample programs apply to the MCP eitither DSP chipset:
samples\mc21\mc21_ver.c
samples\mcp\mcp_ppi.c
samples\mcp\mcp_hvo.c
samples\mcp\mcp_sta.c
samples\mcp\mc25_pos.c

samples\mcp\mcp_h_i.c

If the MC2120/MC2140 is installed:
samples\mc21\mc21_dac.c
If the MC2120/MC2140 is installed:

samples\mcp\mc25_stp.c

4-1



N[ BW N O

[e][e)[e] e][e[e}

uL

CP2140
CP2140

B 8R727 357772002

8

25
wmeFh'\r

CPDL | GND
CPD2 VcC c11
03 /STB +
VCC CPR/ W it
D
vCC ool
VE G\D
bl 1111
34U da sl s
vee 8)7|6] 0[9]
—E—QGND DDDDGV/ AN AAA 6
> 32I0NCS CW C 8705 |2
[ TXD1 DCT CRR Ad 115
7 B E | 114

DL 1ov

-12vi ‘

1N5817

vce J1
REF G\D
5 R 1

S
0000
<3

%
I

ol wolwof w

]

. O1UF TXDO

1.
:

o)
ol

500
i
;
|
)

TXD1

;l'_| '77 RXD1

NN}

No|oof

0|0
@\ll
¢
o)
17!
11
=[S

1\

o
opqmv
;

5 Ef

5

i

S}

e

\}

T
<
oo

VCC CPI

EESEEESEE

1 Pt v B

3

()(Jwg.d

©|
||

3
5

©
~joo

NN}
N[ Of©| 00| N|o|UT| & [wlNf | Of©

k4

N
[

I_
S

Q
X0
ININIIN
| (G ENI&

NININ)|
©|0o|~|

C

Q10
00!

[i®ll

Q
o

NN
o
T

n

56

o|oo|o|N

meﬂwp

£

NN

HRDY

ll*lfg 583

.

3

N

i

1 /H NT 6

666

—_—

3 G\D, 2 o
D 1N5817

[
N

1N5817

ﬂjrpoq
6]

5

I,J,i,l, «
Toooo

] 0ol Lol ] wolrof |

BIRRIBREZZ

[e5}

NIV (o]

<ISISOIQI010|Q

QQIQMU
(eXele]

Jo D3 +
1 +12Yl P l+12V
2p GND

(o<
GND

REF1 3
—_——

3 PVBC par 1FOIA 2K 5 opga- 2|

2

D4
12vi N V+ |(__G\D

AN

4 LMB24S

UL2A

REF1 5
—_—r

RP1D 2K
GND DA2 7 8 OP21- 6|

uis R2 VCC RP2D 7

c32 REF1 12
iy _/_,CA- RP1B 2K "

DA43 4 0OP41-13

RP2B 3

Qs
<

CPA14

uo1l
Cl+ VCC =

|V Vi GND

g8
)

ST1.C0- Cl- T10}3

X

C2+ R1l
C2- R1O =
V- TiI

~~~[~[~
0

-12V

O~NONPAWNE
Hh'Armﬂm

1
2
3
RST C02+ 4
5
6
7

T20 T2I

0|0 |_n||\ mi (nl%

R2I R2O|——

N
2R
|
&
¢
d

9
)
g

&

8
3
Z
Q|
&

I
SRl

N

W

~

3
%90090

00|~ o] o & wo[ o=
IN
o]
IN
(¢]

St NI

o|o|={n|w|s[ofo

[a)[n)

<
8
lo)
U
o3

141
Cl
I
&
[=]
w

ENIR] (N3 S (e os NI fo)l (6 ENTRI N P
pyl <
4 >
[e/[e]e] OOOO(JI’

8
ulo
ok

S{e

b= bl o)
[e¢]

b= b=l

[

e BN (6 [¢V] [

STE/ TERN,

=)
(2]

Title

DSP MCP 4- AXI'S MOTI ON CONTROLLER

& oPTO
1 —79RXD /R D7 gL
/PPl D6
3 5 RXD+ %
7 5 D /PP D5gp7
DI Ve D4
? 1 ct2d puee p—— G\ D3gS
B 21519 RST D2
vee Ve 633|515 [18 -1 D4 uLs vee 4 -L NS 571
9 J Q VEC- QB3 4] ;17 [17 1M gy |69 o1 3 DogR2
GND N A3 51516 [18 2l1pag 15 -1D4 o H 1 RO/ RSTELEST
+1 + A3 6 5 A4 3 +1 D4 3
] fle1s = 1Y 4A | S |
-1 G - 714 12 - G ay A3 Tor 2
+0B3 +0OB4 D1 8 3 +I D2 5 ov /12 GN\D a 3 _G\D
- —oBa 9 2= 3 T TE; G
) 2A 3Y +
TOA3 e 0 o7 3 0= 3G
O —opa 58 8] 2B3A o =, T RS3 1K
K
12 12 s % o Y; 260533 75173 To, 4 o TAgz]l CHs
+ — 2 2 9 ul6 VoC O 3 FL3U3]| 219 [18
Ba — 8% ~0a T rear] ey ou F To 5o 3081 417 46
D D QA.:g £ o] T LY 4A 133 A1 +O S VLS 615 o
G4 h— QD G 4y |43 o1 3 714
D DAAT 7 7 - OA4 5 7 &D - T - FL4U I
D DAZ z 2 Slav/cH2 8D - o LM +LAUB [ 513 [13
E E 8 5 O 12
FL FLT4 9 2 br7] 2A3Y 10 e TR " 10] 212 11
* L4 1 5]2B3A "5 T » M — 1191 i*ves
~ -L4 B G 3B - F T& 4 I NL
I P—rowe 260533 75173 F * 3G RS4 1K VCC
€ —0 uL7 VCC T T FLML -LM2 L[, <1209
DA2/ 1 g5v] 169 + o 1 3 GND HW 215,49 (19
= EN2 2l1A4B 2282 - 6 LML 3 15 g
E FLT2 3| 18480 v F I3 svea] iy
+ b +L2 241G 4y [£3 2 eSS ML -LM35 1 576 [16
2 515, FE A28 H O AV 6] 218 15
H b HOve S12a3y ] E RES) L2 1N 11774 12
GN\D 2B 3A +QA2 = _ 3 d +LIVA 813 3
P12V B 9 -OA2 TH [ 4 L -LMio 2
p———— TOR G 3B T T O =g 10 ?&f I
RNBSL 26533 75173 - [RN768

Si ze|Docunent Nunber

B MCP. SCH

o9 [+3) [vs] (vs]

oadolo

Dat e: April 5, 2003][Sheet

1 of 1




OoPTOL O1

RN2 VCC B27U1 |+ O 4 Ol+ P1+ 1 |+T:B+ 4 B17 J5
1 —|327 71!+ 9 |—3 oL 1T 21 " 3 oo o+ 1 2 o1-
2 B17 o2 ZF 3 T
3 Bl6 B26U1 [ o |4 Co+ P2+ 1[ 718, |_4 Bl6 o 5 2 S
4 Bi5 B26 2], o [ 3 Co- 2 2], 3'[3 ab o 72 ST o
5 Bl4 foc) B+ 9 3 10 G5
6 B3 B25U1 [, o |4 8+ P3+ 1 [ TH9% |4 B15 o6+ 11 2 06
7 Bl2 —|8252.,\|—3C8- 3 219" 3 ab Or+ 13 1 or-
8 Bll P i B+ 15 2 S776 o8-
9 B10 B24U1 4 A+ P4+ 1 T 4 Bl14 D17 8 D
10 Boa 2]V o 4 2 'J'%;jzl 3 GN\D 1 19 20 12
- o5 B3 &
e 1K B23U1 [ o L4 O5+ P5+ 17T 4 B13 5 23 O 2
PPl RN10S1 B H 5 D T7 25 2 @2
R 3 =4 i 3
! 7P RS7 1K o 0 27 3 S 0
o —SAO PL+ 17 |20 Vco B22U1 [, o |4 06+ P+ 1 [ 723, |4 B12 129 30 112
A ZAT RN\G vce 2+ 2] 2, [19 P+ —|322 211+ 9 I—s %- 6 21723 ab 331 32 114
1 3+ 3|3 713 [18_Pio+ il ! 533 34 116
2 B07 4+ 4| 315 (A7 Pli+  B21ui[| . o ] 4 or+ P7+ 1 [ T23 |4 Bl
3 B06 P5+ 5|76 [M6 P12+ B21 21,3 T3 or 17 21, " 3 3 ab HDRD34
24_BO5 6] g 1c [15 P13+ i i HDRD34
5 B04 —71%15 maprar  B2ouL[ o o8+ P8+ 1 [ 724 |4 B1O
6_B03 8| il es B2 2,73 308 8 2] 3 aD
7 B02 per 915713 12 Pi6+ t ' Ho
AV, 3 1 P7+10] jq7 [LI1 _P6+ pPo+ 1[ 251 4 BO7 PA+ 1 ~ ~ 2 P3+
_l_&C 9_B00 RN768 19 2|, 2 [ 3 ab P6+ 3 4 P5+
c20 10 7+ 5 +
@oumsv P10+ 1 [T 726, |_4_BO6 077 +
1K 110 2]," 3 [3 &b P12+ 9 P11+
RN10S1 P1441 SO 2 P13+
P1i+1 [ 723, |4 BOS P1543 4 Ple+
RN4 Voo —|| i1 21179 I—s D
1 ! HDRD14
2 B P12+ 1 [ T25 |4 Bo4 HDRDL4
3 112 2 3 G\D
v o
5 B23U P13+1 [T 4 BO3
B24U —r7||1 ! ,\g |_WD
B25U
8 B26U P14+ 1[ T 4 BO2
9 B27U 114 2! n@ 3_G\D
10 !
P15+1 [T, 4 BO1
10K 115 2 !*?* 3 G
RNLOS1 '
P16+1 [ T 4 _BOO
T16 2 !*18* 3 G\D
D2 D5 D2 D5
OL | D4 | D6 DL | OF
g b7 3 o7
\eo RST Yoo
3(3|33[3(3]3|3/3]2 33l3l3 33|32
8|7|6|5(4[3|2|1]0/a 9/8|7/6(5(4132| 105
RDDDDNDD DDV - RDDDDNDDD D
LYR40) /wr S0123C4567Dp17 |28 BLL LYRA0 ) /wR $0123C456 7D P17 (28 CLL
T B16 va Po7 T P16
2 B15 G642 | poe uLs plo [26 GI5
3 = 543 | pog p14 [25 G
7 B13 7 Bo° PPI S P13 [22 G2 o 26 Y
1 1 3 D 5
512 o N, PPl 8255 N B, o250 Q_ZT?CQ
B11 D2 3] pos P11 [2L GIL RS5 10K G5 22 2 951 cia
BLO 014 F57 P15 [20—cio Gl7 1[; ol20 vco Gl3 20 2 9 Giz
B23 00 5 £S5 bro L 3 5 213,519 Gle RNL Yoo 1 7 GL0
B22 TRD 6| /92 .G, P PPPPP P23 18 G2 333712 [18 G4 1 1 5 G20
CNAA2N22222 7 - 5~ @ 3
SD107C65401 1 417 2 7 3
@1 5] 14 [16 Glo 3 06 @5 12 o 11 G4
Tl @3 6] 2718 [15-G0 105 @7 103 i@
alol3(H3 &5 7515 12 a2 5 Q04 1 S &7
/ PP @7 8] 515 [13 =24 6 03 @3 S &5 aw
D @1 9 2 @6 7 x5 4 o—3 Q4
Al @210 ?(ﬁ 1 00 8 ®7_2 2 1 X6
A0 8
[c2id 10K HDRD26
RNBS1 HDRD26
Title

OPTO | SOLATOR FOR MOTI ONC

Si ze|Docunent Nunber
B OPTO. SCH

Dat e: April 5, 2003][Sheet 1 of




