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1 Imprint
Copyright © 2010 by Schmid Engineering AG. All rights reserved.

Schmid Engineering AG

Mezikonerstrasse 9

9542 Munchwilen

Switzerland

email: tech.support@schmid-engineering.ch

DISCLAIMER: Schmid Engineering AG disclaims any and all liability for the
accuracy and completeness of the information contained in this publication as
well as its suitability for any particular purpose. The user assumes
responsibility for any and all consequences arising from the use of the
information contained in this publication. Terms of delivery and rights of
technical change reserved.

A Warning: ESD (electrostatic discharge) sensitive device.
A2\ Proper ESD handling required.

ATTENTION
OBSERVE PRECAUTIONS
FOR HANDLING
ELECTROSTATIC
SENSITIVE DEVICES
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2 Introduction

Z48-C1 is a member of the Zbrain-System product family, powered by
LabVIEW Embedded.

Z48-C1 is a mixed signal core module, based on the powerfull ADSP-BF548
processor. Its 8 analog inputs feature industrial input range, high input
impedance and over voltage protection, which allows for direct connection to
real world signals without the need for external circuitry.

All digital I0 signals are 3.3V TTL level and need to be driven on the base
board.

Integration is very easy thanks to highly reliable 2mm pitch standard
connectors, single 3.3V supply, and on board in programming interface.

3 Key Features

Powered by LabVIEW Embedded (LabVIEW for Microprocessor)
525MHz ADSP-BF548 processor

flexible LCD TFT interface with touch and backlight control
256MByte onboard flash disk for LCD graphics

8x industrial range analog inputs, protected and filtered
up to 74 DIO (multiplexed with other funtctions)

up to 7 Timer inputs / PWM outputs

3x serial UART interfaces (e.g. for RS232, RS485, RS422)
2x TWI, 1x SPI

SD card interface

Ethernet

uUSsB

CAN (not supported yet)

4x4 key matrix

rotary encoder interface

dynamic power management

on board test points for analog and digital io
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4 Block Diagram

1x TFT mit 8x ADC 16
Touch Bit, 200kHz
4x4 Debugging up to
i ; Smart Power | [ P
Keymatrix & Flashing R 6x DAC
Features
1x Micro-SD
HC up to
75x DIN
3x UART
up to
75x DOUT
1x USB
up to
1x Ethernet Sx Sovnres
up to
2x TWI Watchdog NAND 6x PWM
Softreset, Flashdisk
RTC 256MByte
2x CAN 1x Encoder
Custom
LX Shs st Specific I/0

parallel/serial
bus
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5 Programming

At delivery the board the fast Debug Mode (FDM) interpreter is pre flashed and
indicates its activity by toggeling the FDM-LED. If the LED isn't toggeling, the
FDM interpreter can be downloaded through the Emulator.

Z48-C1 features a universal programming dongle (ProgDongle) for FDM
programming, emulator connection, series production and field updates.
This eliminates the need for any additional programming connectors on the
base board.

ProgDongle connected to Z48-C1

note: reserve enough space on the baseboard to be able to plug the ProgDongle in and
out.
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6 Dimensions
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« Top View

« dimensions (circles) mark Pin 1
« All dimensions given in mm

« All connections are within 2mm grid, which allows for easy setups on vero boards
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7 Recommended Baseboard Connectors

The connection to the baseboard is achieved trough highly reliable SAMTEC
SMM series sockets with a standard pitch of 2.0mm. This sockets feature “Tiger
Eye” 4 point contacts for highest contact reliability.

Recommended baseboard connectors:

Connector |N. of Pins [ Through Hole Surface Mount

13, 14 50 SAMTEC TMM-125-01-L-D SAMTEC TMM-125-01-L-D-SM
J2 14 SAMTEC TMM-107-01-L-D SAMTEC TMM-107-01-L-D-SM
J5 24 SAMTEC TMM-112-01-L-D SAMTEC TMM-112-01-L-D-SM

(please order any quantity directly at www.samtec.com)

Note:

« Any similar connector can be used, but non SAMTEC TMM series connectors may

have longer pins. In this case make shure to use distance holder (Pins should not
touch pcb)

Some alternativ connectors:

100pol THR : SAMTEC TMM-150-01-G-D (DigiKey SAM1173-50-ND )
100pol SMD: SAMTEC TMM-150-01-G-D-SM (DigiKey SAM1167-50-ND )
14pol : Molex 87758-1416 (farnell 7472358 )

50pol : Molex 87758-5016 (farnell 7472382 )
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8 Connector Pin Assignment

= Timer Input or PWM output

8.1 Legend

[1] = Input

[O] = Qutput

[I0] = Bidirctional

Al = Analog Input
TMR

TWI = Two wire interface
SPI = SPI interface

SD = SD card interface
ETH

= Ethernet interface
VRTC = RTC backup input
TOUCH= Resistive touch panel inputs

Notes:
All pins are TTL 3.3V level, unless noted otherwise

(Imax = 2mA, NOT short circuit protected, take special care when configuring pins
as outputs, Uoh>2.7V, Uol<0.4V)

All pins except AIN and USB unprotected processor pins

All inputs can be left open

pu

DIO
ENC
UART
CAN
KEY
usB
/MR

internal pull up
= internal pull down

Digital 10

Encoder input
Serial inteface
CAN interface
Keyboard Matrix
USB interface
Manual reset input

Mounting holes are connected to GND. Mounting holes on baseboard can also be
connected to GND or left floatend

All programmable IO pins are high impedance during power up and reset. They
remain high impedance until defined otherwise by software.

8.2 Connector J2 (Analog)
Pin Function/Name notes
J2-1 AIO [I] +-5V / +-10V Analog Input
J2-2 All [I] +-5V / +-10V Analog Input
32-3 | AI2 [I] +-5V / +-10V Analog Input
J2-4 AI3 [I] +-5V / +-10V Analog Input
J2-5 Al4 [I] +-5V / +-10V Analog Input
J2-6 AI5 [I] +-5V / +-10V Analog Input
J2-7 Al6 [I] +-5V / +-10V Analog Input
J2-8 AIGND [I] Analog Reference Potential, must be connected to GND or AGND
J2-9 Al7 [I] +-5V / +-10V Analog Input
J2-10 | NC
J2-11 | NC
J2-12 | NC
J2-13 | NC
J2-14 | AIGND [I] Analog Reference Potential, must be connected to GND or AGND
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8.3 Connector 13 (Digital I)

Pin 1. Function 2. Function 3. Function notes

J3-1 | GND

J3-2 | DIOO0 [IO]

J3-3 | DIO1 [IO]

J3-4 | DIO2 [IO] TMR A [IO]

J3-5 | DIO3 [IO] TMR B [IO]

J3-6 | DIO4 [IO] TMR C [IO]

J3-7 | DIOS [IO] TMR D [IO]

J3-8 | DIO6 [IO] TMR E [IO]

J3-9 | DIO7 [IO]

J3-10 | DIO8 [IO] ENC CDG [I] TMR H [IO]

J3-11 | DIOY [IO] ENC CUD [I] TMR I [IO]

J3-12 | DIO10 [IO] ENC CMZ [I] SPI1 SEL1 [O]

J3-13 | GND

J3-14 | DIO11 [IO] TWIO SCL [O] 5V tolerant
J3-15 | DIO12 [IO] TWIO SDA [IO] 5V tolerant
J3-16 | DIO13 [IO] TWI1 SCL [O] 5V tolerant
J3-17 | DIO14 [IO] TWI1 SDA [IO] 5V tolerant
J3-18 | DIO15 [IO] UART1 RX [I] 47k pu
J3-19 | DIO16 [IO] UART1 TX [O]

J3-20 | DIO17 [IO] UART1 RTS [O] UART1 /RXEN [O]

J3-21 | DIO18 [IO] UART1 CTS [I] UART1 TXEN [O]

J3-22 | DIO19 [IO] UART2 RX [I] 47k pu
J3-23 | DIO20 [IO] UART2 TX [O]

J3-24 | DIO21 [IO] SPI1 SEL2 [O]

J3-25 | DIO22 [IO] SPI1 SEL3 [O]

J3-26 | DIO23 [IO] SPI1 SCK [O]

J3-27 | DIO24 [IO] SPI1 MISO [I]

J3-28 | DIO25 [IO] SPI1 MOSI [0O]

J3-29 | DIO26 [IO] CANO RX [I]

J3-30 | DIO27 [IO] CANO TX [O]

J3-31 | DIO28 [IO] CAN1 RX [I] UART2 /RXEN [O]

J3-32 | DIO29 [IO] CAN1 TX [O] UART2 TXEN [O]

J3-33 | DIO30 [IO] UART3 RX [I] 47k pu
J3-34 | DIO31 [IO] UART3 TX [O]

J3-35 | DIO32 [IO] UART3 RTS [O] UART3 /RXEN [O]

J3-36 | DIO33 [IO] UART3 CTS [I] UART3 TXEN [O]

J3-37 | VRTC [I] 2.7..3.6V
J3-38 | /MR [I] 1k pu
J3-39

J3-40

J3-41 | GND

J3-42 | GND

J3-43 | DIO34 [IO]

J3-44 | DIO35 [IO] SD /CD [I]

J3-45 | DIO36 [IO] SD DO [IO]

J3-46 | DIO37 [IO] SD D1 [IO]

J3-47 | DIO38 [IO] SD D2 [IO]

J3-48 | DIO39 [IO] SD D3 [IO]

J3-49 | DIO40 [IO] SD CLK [0]

J3-50 | DIO41 [IO] SD CMD [O]
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8.4 Connector J4 (Digital II)

Pin 1. Function 2. Function 3. Function Notes
J4-1 Pu 47E
J4-2

J4-3 Pu 47E
J4-4 Pu 10E
J4-5 Pu 47E
J4-6

Ja-7 Pu 47E
J4-8

J4-9

J4-10

J4-11

J4-12 | reserved

J4-13

J4-14 | DIO42 [IO] LCD FS1 [O] PPIO FS1 [IO]

J4-15 | GND

J4-16 | DIO43 [IO] LCD FS2 [O] PPIO FS2 [IO]

J4-17 | DIO44 [IO] LCD CLK [O] PPIO CLK [IO]

J4-18 | DIO45 [IO] LCD RO [O] PPIO DO [IO]

J4-19 | DIO46 [IO] LCD R1 [O] PPIO D1 [IO]

J4-20 | DIO47 [IO] LCD R2 [O] PPIO D2 [IO]

J4-21 | DIO48 [IO] LCD R3 [O] PPIO D3 [IO]

J4-22 | DIO49 [IO] LCD R4 [O] PPIO D4 [IO]

J4-23 | DIO50 [IO] LCD R5 [O] PPIO D5 [IO]

J4-24 | DIO51 [IO] LCD GO [O] PPIO D6 [IO]

J4-25 | DIO52 [IO] LCD G1 [0] PPIO D7 [IO]

J4-26 | DIO53 [IO] LCD G2 [0] PPIO D8 [IO]

J4-27 | DIO54 [IO] LCD G3 [0] PPIO D9 [IO]

J4-28 | DIO55 [IO] LCD G4 [O] PPIO D10 [IO]

J4-29 | DIO56 [IO] LCD G5 [O] PPIO D11 [IO]

J4-30 | DIO57 [IO] LCD BO [O] PPIO D12 [IO]

J4-31 | DIO58 [IO] LCD B1 [O] PPIO D13 [IO]

J4-32 | DIO59 [IO] LCD B2 [O] PPIO D14 [IO]

J4-33 | DIO60 [IO] LCD B3 [O] PPIO D15 [IO]

J4-34 | DIO61 [IO] LCD B4 [O] PPIO D16 [IO]

J4-35 | DIO62 [IO] LCD B5 [O] PPIO D17 [IO]

J4-36 | DIO63 [IO] LCD BL [O] _
J4-37 | DIO64 [IO] LCD DE [O]

J4-38 | GND

J4-39 | TOUCH YU

J4-40 | TOUCH YD

J4-41 | TOUCH XR

J4-42 | TOUCH XL

J4-43 | DIO65 [IO]

J4-44 | DIO66 [IO]

J4-45 | DIO67 [IO]

J4-46 | DIO68 [IO]

J4-47 | DIO69 [IO]

J4-48 | DIO70 [IO]

J4-49 | DIO71 [IO]

J4-50 | DIO72 [IO]
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8.5

Connector 15 (Processor Data Bus)

Pin 1. Function 2. Function 3. Function Notes
J5-1 | DO [IO]

J5-2 | D1 [IO]

J5-3 | D2 [IO]

J5-4 | D3 [IO]

J5-5 D4 [IO]

J5-6 |D5 [IO]

J5-7 | D6 [IO]

J5-8 | D7 [IO]

J5-9 | D8 [IO0]

J5-10 | D9 [IO]

J5-11 | D10 [IO]

J5-12 | D11 [IO]

J5-13 | D12 [IO]

J5-14 | D13 [IO]

J5-15 | D14 [IO]

J5-16 | D15 [IO]

35-17 | /ARE [O]

J5-18 | /AWE [O]

J5-19 |/CS [O]

J5-20 |Al [O]

J5-21 |A2 [O]

J5-22 | A3 [0]

J5-23 | DIO73 [IO] TMR G [IO]
J5-24 | DIO74 [IO] DMARQ1 [I]
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9 Port & Signal Descriptions

Note: All pins are TTL 3.3V level, unless specified otherwise
(Imax = 2mA, NOT short circuit protected, direct processor pins)

Description

Specifications

AI[0..7] Analog In, Voltage

Analog Inputs with a software selectable +-5V / +-10V input range

Simultanous Sampling of all 8 channels.

Built in 2" order analog anti aliasing filter (22kHz@-3dB)
Software selectable ditigal filter options (down to 1.5kHz)
Samplerate up to 200kHz (DMA)

NOTE : AIGND is the reference potential for the analog inputs
AI[0..7].

AIGND must be connected to GND or AGND on the
baseboard. It must have a potential similar to GND

+-5V, +-10V
16 Bit, simultaneous

Input imp typ 1M Ohm
OVP -15..+15V
temperature stability +-
7ppm/°C
No missing codes

DIO[0..74] Digital IO
standard digital IO pins, direction software controlled

3.3V TTIL
(see pin assignment)

TMR[A..F] Timer Inputs and Outputs (direction software
controlled)
PWM output, Measurement input and Counter capability

32Bit, 25Mhz, 20ns
resolution

Encoder Interface
connects to a quadrature A/B signal encoders, optional with zero
marker (ENC CM2)

TWI[0..1] Two Wire Interface (I2C-interface)
Standard TWI interface for easy 10 extensions
— both signals need external pull up resistors (2k)

typ 100kbps

UART[1..3]
standard asynchronous serial interface supports e.g. RS232,
RS485, RS422 or serial USB via FTDI

-> use RXEN/TXEN for RS485/422 driver control
-> use RTS/CTS for hardware flow control (only UART 1&3)

up to 3Mbaud

SPI Interface
interfaces to external SPI devices, e.g. DA converters etc.
Up to 3 chip selects

CANI[O0..1] CAN Interface
not implemented yet

SD card Interface

directly interfaces to SD and micro SD cards up to xxGByte.
DMA support

— class 2 sd cards or higher required

— 33E series resistors recommended

KEY[0..4] 4x4 key matrix
not implemented yet
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Description

Specifications

Ethernet Interface

fully featured ethernet interface with onboard PHY.
software setable MAC adress.

connects directly to external magnetics.

USB Interface

slave only

onboard protection circuits, connects directly to USB connectors on
baseboard

100Mbit only

usB 1.0

/MR Manual Reset

active low external reset input. (optionaly)
Integrated debouncer circuit.

— simply connect an reset button to GND if needed

40ms debounced

VRTC backup battery input

backup voltage for internal real time clock,

can be connected to a backup battery. (VRTC keeps the RTC
running, even if VCC is not present).

run time calculation:
t = capacity / Irtc

battery suggestions:
CR2430, distrelec 971592, 1.6 years
ER6K, distrelec 970388, 10years

note:

- no current will be drawn from the backup battery, as long as VCC
is present

- use an external RTC if lower Irtc (1uA) is required

2.7..3.6V
Irtc = 20uUA typ

VCC power supply input 3.3V
use a regulated 3.3V supply

3.3V / 0.8A
+-5%
max 100mV p-to-p

GND

— please connect all GND pins to a GND plane on the base board
— If an AGND is used, connect AGND and GND at a single point
close to J4
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10 Basic application example

Integration into a custom baseboard is very easy. Just connect VCC (3.3V) to

the board and the system is running and ready to go.

Add additional circuitry according to your needs.

In this basic example the Z48-C1 reads an analog sensor and controls an LED.

Sensor output +10W ATHD
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11 Technical Data

Dimensions 54 x 66 mm

Weight

Power Supply 3.3V, Typ. 1..3W
Temperature Range -20..75°C

Ambient

Humidity 10..90%, non condensing
ROHS Compliant

Warranty 2 years product warranty

12 Ordering Information

Z48-C1z

[z = assembly option]
A : standard assembly

Valid Ordering Codes:

Ordering Code Processor AIN Flash SDRAM FRAM
Z248-C1A BF548, 8x16Bit 16MByte Burst 64MByte 2kByte
525Mhz 256MByte NAND

13 Accessories

Picture Ordering Code Description Availability
DEV-z48-C1 Dev-Baseboard for Z48-C1 Q1 2011
ProgDongle_STD Programming Dongle y
RS232 DSUB adapter cable RS232 DSUB adapter cable y
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14 Appendix A: Reference Schematics

14.1 Power & VRTC

3.3V
Ul TSR 1-2433
6.28V IN D1 (optional) 3v3
Ll 1 Q 3
1 [} +Vin = +Vout
®
2 §516 + 1ouE13A -
co2 ==(1 —_—C2 ey
b TuF/S0V 4 7uF/SOV/LESR 1uF/6.8V
GND
5V (optional)
m TSR 1-2450
5gO
! +Vin % +Vout 3
®
Cs
—=—C4 N -
bt TuF/S0V/LESR 1uF/6.8V
GND

Notes
« C1is NOT a LESR type. It's a standard elko. LESR types (ceramics) could cause voltage
peakes due to line inductivities
« 5V is optional for external circuitry

Key components

Ul |TSR 1-2433 DCDC converter 3.3V TRACO www.tracopower.com
U2 |TSR 1-2450 DCDC converter 5.0V TRACO www.tracopower.com
L1 |WE-TPC 744042100 coil Wirth Distrelec 351337

C1 | MCGPR35V475M5X11 Elco 4.7uF Multicomp Farnell 9451234

C2 | MCCA000587 Ceramic 4.7uF Multicomp Farnell 1759471

D1 [SSi6 diode Multicomp Farnell 4085167RL
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14.2 RS232 / RS422 / RS485

-
O‘DOD"'\IO’:(J‘I-E.QJI\J*—\‘

11
12
13
14
15
16

;g UART1 RX 2 12 17
o UARTI TX ) _l—é[ 11 120E
1 UARTL RXEN = |

20 — =
o1 UART1 TXEN

22
23
24
25
26
27
28
29
30
31
32

3V3

o | o RS422 / RS485

R2N (=)

= 1
— 2

. 10 [ RS4220UT- i

2 2 | GNDb— 5
6

5V

1
4 B gﬁo xg 13 06
W0k [7 i
b

GND Vce 3v3
ADM3073EARZ

GND

Il
I om |l
G|’\|I

UART3 RX 33
gi UARTS TX RS232
o UART3 RTS 3v3 u17

UART3 CTS 81 2 19 C86 1
36 Toomiov s ] ¢1F VCC 13 Jtoow10v | 100n
37 6 5 Gi- W+
* 108 Jiox[Jrcss 6] €2 éND
39 S co
o T00a/ 10V

41
42
43
44
45
46
47
48

| RS232 RX

RS232 TX
RS232 RTS
16 RS232 CTS

2
6
5
4
3
2
1

AVANVAY,

GND
20 1 EN NC | ;é Erni MiniBridge 6P
50 SD =0 3V3

€050 18 ]
GND 2 80

ADM3222ARUZ 100n/10V

GND GND

Notes

+ The serial RS232 line supports baud rates up to 115k

« The RS422/485 circuit with the ADM3073 supports up to 500kbps.
Use a “non slew rate limited” device such as the ADM3076 (pin compatble) to achieve
datarates up to 3Mbps via RS422/485. (EMI noise will be increased)

+ R1,2,4,5,6 guarantie defined states when Z48-C1 is in reset
(e.g. during power up)

« Connect RS422+ and - lines to turn the RS422 (4wire) bus into a RS485 (2wire) bus

Key components

Ul |ADM3073EARZ RS422/485 driver Analog Devices Arrow

U17 | ADM3222ARUZ RS232 driver Analog Devices Arrow

J12 | Minibridge Connector 6P RS232 connector (same |Erni 214013 Www.erni.com
as on ZMC)
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14.3 USB

f —
2  —
3 Hpn
s |- i
— 3
51— ) — 4
; — USB |
- 75 — &
USE VBUS ; 1z
10 = VBUS .
171 BT o - g
12 =g pe D+ | 5
13 T — i .|
14 — et GND 05
15— suE —E
16— SHIELDY &
= C1  T7SB mim 565790576 -
15 — 105007 3 i
oo USB - Serial Port Emulation ] ;g
o GND Ul 414 | =
< 78 5V FTIGIRL 10 2L
23 — 9 20 i JART2RX | 27
4 - VBUS Te] Voo XD P> Tan o] 22
25 — D- 75| USEDM /DTR b= L L S
26 — o+ USEDP /RTS pi— — 24
27 |— o — P RXD [a= — =5
28 — GND — vicoio Al fae— — 2%
28 — 19 DSk QT — 27
30 — SHIELD /RESET /OCD @ — 28
= i SE5TI05T 77 ST | . =
32— o : =5 9sC 2 — 30
3z CT3 de 0SCO CBUSY —= — 31
34— 100500V i CBUSS = — 32
35 = 55 NG CBUSZ [— — 33
38 — S —5 TEST CBUST i} —| 34
3 = L av3OUTCBUSD |-= — 35
3 = 2] , — 35
. . c 999 1%
33 L E—JU “'6__ ri;raw(b —| 38
41— 1 100n . =
42 — + =& — 40
43 — == C72 ] j;
44 — 1000 10wl T s
- - - 14
[ 1 — 45
47 — GND | =
g — — 47
oy — — 48
5 | — 49
Cos0 — 50
[V ED]
Notes

« The protective circuits of the USB master (left) is provided by the core module

« Use the “true” USB features (left) to realize a mass storage device (access sd card by a
logical drive) or USB bulk transfers. The later is not yet supported by the Zbrain SDK.

« Use the “emulated” USB featuers (right) for easy serial data transmition via USB

Key components

J5/6 | MOLEX - 56579-0576 USB mini connector MOLEX Farnell 9786490
L1 |MLB-201209-0600PN Ferrit Kitagawa Distrelec 330138
U10 |[FT232RL USB serial transmitter FTDI Reselec AG
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14.4 Ethernet

J4

CIR

TP+

L R e R

TFO-

TPI- B

BVBGE Li+

L2+ \\#
o[ || sH

- SH2

NS @
B
g
| )
T T
|
oo | Ga| kA -
i -
SEREE:

RJ43-MIC2412A-3108X-LF3

GND
116 [ R113
330E | |330E

check led dir&polarity

Ly
=1

« keep ethernet traces as short as possible (within 20..40mm)

« route signals as pairs with constant distance, constant width and matched length
- separate each pair from the other

- do not route any other signals in this area

« try to avoid the use of vias

+ LED1 and LED?2 signals are not critical

Key components

J14 | MIC2412A-5108X-LF3 |RJ45 connector with Wirth 7498011241
integrated magnetics
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14.5 Ethernet with external magnetics

T500
g?g— ; TPl D+ ;g RJ45-Pin3
=  TPO- 3 Ve e 14 RJ45-Pin6
@) TPI- TD-
1
® + By
ﬁ TPI ? TPO+ RD+ ?H‘.; RJ45 Pinl
TPOCT RDCT .
TPI- 8| 7p0-  RD- L9 RJ45 Pin2
HX1188 von Pulse
R30JR 503
75E |75E
C501
1n
GND

« Use any connector (RJ45)
- route signals as pairs with constant distance, constant width and matched length
+ separate each pair from the other
« do not route any other signals in this area
- try to avoid the use of vias

Key components

| T500 |HX1188

magnetics

Pulse

1 -

RJ45 Cable,
FrontView

Manual_Z48-C1 Printed Mo, 14. Feb 11

Page 21 of 32




Hardware Manual Z248-C1

——lefefo i | | Schimiiel Emgimeerin

embedded system experts

14.6 SDCard

Micro SD-CARD (optional)

J1 Tk

SD-CardDatact

coswz
——|GnD

CDSW1
33E

—— k&

iD-D

e R R N

— — 22

33E

SD-D

-
)

——|GnD

33E

RS
{1

—— RI1D
1

SD-CLE

| Cn | | | C0

33E

SD-ChD

33E

iD-D

3

=4 ha K.\JL
(5]
5

33E

£D-D

=

MICROSD-PIZ00S

%]
G

SD-CARD -

GND SD-CardDatzct

157

[ =]

33E_ RO1

5D-D1

0

L&
[
(]

S

Do

33E—— R92
|

3D-D0 |

con —COM,

Vss2 |——]GND

SCLE [

33E—— K93
|

SDLLE

[ 0| ORf | Oo

VDD |——3V3
VSS GND
DI (et

L)

SD-Card

33E— Ro4

SD-CMD SD-CMD

e ]

Cs g

TIE—— Ri5

sD-D3

1]

5D-D2

SDCARD SDOSE0

GND | anp

Notes
« route signals as a group
« try to keep traces < 10cm
« CardDetect Signal is optional

Key components

TIE—— RO6
1

J8 SD card connector

J8

SD09S0

P1S008 Micro SD card connector

www.admatec.de

Distrelec 650251

admatec
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14.7 Display 4.3” Powertip PH480272 with Touch

Backlight Circuit

ul o EBLA
22uH / 0LBA T o0& 1 C412
SW VouU
5 T_:ﬁ ! ! —L
o 5 3 VAV K
O o =3 T4V BL-E 1
2 3
E E — =2
LCD EL 4 _ 2 128
w10V [Loon CNTRL GNP 1E ] i
66 LT3465ES6<PEF i
10k 1 — &
SND GND
— 7
Display 4.3" Powertip GND 3
1 | BLE — 0
. . 2 [ BLA I
Display Signals S RO s | 42
vz 1k — 1
RED 4 v RI7 _ — J33E LCDFSL 12
RED 5 il
& — 5
RED = Rl —33E LCDFS2 Pt
RED T R10 ——33E 1LCDCLE :?
1
RED 3 | R  —33E LCDERO a7
RED i E2l —3E LCDERL 19
RED bt Rl ——33E LCDERZ o
REDE:'_L-I_SBJ 2 23 ——33E LCDR3 e
GREEN = F24  ——53E ICDE4 =
GEEEN b R25 ——33E LCDRS oz
GREEN ;5 F2f ——33E LCDGD oe|
GEEEN ;6 RIT  ——33E LCDGL o
GREEN ;? F2E ——33E LCD G2 =3
GREEN ;B F2f ——33E LCDGS o
GREEN :9 R3I0  ——33E LCD G4 e
GREEN(MSB) éo R3l __—33E LCDGS e
BELUE e F32 ——p33E LCDED P
BLUE = R33 ——33E LCDEL P
ELUE == F34 ——33E LCDE2 29
BLUE 35 ——33E LCDE3
24 = [ pen GAUES 33
BLUE o F36 ——33E LCDE4 o
BLUE = R3T ——33E LCDBES e
BLUEMSB) | | B
(MSEB) o LCD DE =
25 ——GnD — 38
20 29
21 40
32 41
23 _ 42
24 Rdld —— |anD | a4z
25 — 10k —1 44
26 —|GnD — 5
37 ¥R — <&
38 XD — 47
7| 2g T-HL i
40 T — 43
— 50
FH12-405-0 55E/55
Cos0

Route LCD signals and Touch signals as two seperate groups

Keep backlight signals away from any other signals
Trace length greatly effects EMI radiation, try to keep trace length <10cm
The 33E series resistors R[17..37] help to reduce EMI radiation. 33E is a good starting
point, but this may vary depending on application. Locate this resistors right next to J4

Key components

J9
LCD
U1
L8

FH12-40S-0.5SH/55
PH480272T-005
LT3465ES6#PBF
22uH/0.8A

Display connector
Display 4.3"
Backlight Driver
Coil

HIROSE
Powertip
Linear Technology
Wiirth 744042220

Farnell 1324556
Hutmacher&Schlund
Farnell 1226269
Distrelec 351338
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14.8 Digital 10 Extender (TWI)

I3

i —
2 D100 ResstBascboard
3 —
g —
5  E—
6 —
?  E—
7 sV
— )
9 -
ey - s DIO Extender
n
= B ule
. TWIO SCL pl 14 4 TWI-DIOD
14 scL oo
., TWIO SDA 15 S L5 TWI-DIOL
15 SDA IO
w = P TWI-DIOZ
| 2 meser s [f——mine
18 |— - ANT 04— - e
19— . . o5 |- — T
20 |— L0 Gl‘.'D}—T:é Ap 106 %
21— At o7 |12 TWIDIOT
22 |—
; s
23 — GND sV " | voo wvss %
24 |—
= B PCASSIEDW
||
26 |—
= [ cé || 100n 1
e &ND
29 |—
30 |—
3 |—

Notes

- For easiest integration, 4 devices in total can be placed on the I2C bus. Each device is
then adressed by hardware (pullup, pulldown) on the AO/A1 adress pins.

« Alternatively, the A0O/A1 can be used as chip selects to adress the device
programmatically. Either GPIO pin can be used. The addressing scheme is in the
responsibility of the application programmer.

- The DIO extender itself can be used as an addressing device to programmatically select
cascaded devices.

Key components

‘ u1o0 ‘PCA9538DW Texas Instruments
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14.9 Offboard 6x Highspeed Analog IN

- 513
1k5 R105 NVST o
= el Hd B ow cowvsta | 22 [fONVET
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2 i 107 E el o 141
= 115 ——TRI08 2 v ' 10%
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| oo [ o [ e e :
+415v  OverVoltageProtection ! T | D3 7
@ AGHD 40 i 13 D4
- P Das LoV O 1 Aveo DB4-DGINE (—=——= 5
T Avee oesncing |12 D3 6
- ’ B
ADCAR.CHO ADCAR.CHL ADCAR.CH 1583V e [a3 | ASMD S0 ;
7 D8
* DE&-DOUTA g
AGRD 45 5 D5
. ! . FER avce DES-DOUTE _ 10
BAV1SS [BAV1SS BAV1SS [EH] 7 7 avec pe10 boUTC | 2 D10 .
. AGND DB11 ] 12
A7 6.3V 100 P
AT5V 1w5.3 n =T [ per2 [ 2 bz I
DB13 2 14
s =
ALV prom D | avee DE14-REFBUF | Dl 15
G (3 T 0 = D
— _— Das ‘ avce DE15 16
1063V 52 n
100n 53 | AGND 28 7
iy | _]
ADCA-R-CHS ADCA-R-CHS ADCA-R-CHS AGHD SCND ngf_gz 2 — o :ﬁ
= —— 2| ReFcaPa o T — 20
) _ ) + I G0 2 ReFcaPs S — 21
AV1e9 [Bavise BAV1SS sllenll "% rercar g [ 2 ] s 1%
. L AGND SERPAR | 23
i
£ RANGE . —lGND 24
+AT5V AGND Ly RI43 10k
30 33 con
-A15V . . vss o v
| k 44 51 | rermouT ovee |28 %
F20s 202 paos p203 5 blis f
S e o=l B 57 VDRIVE | omE] e o ]Ezc?
st Jerasv 1] Jooa [ 55 ] AGMD B | —
N N AGND DGND - -
100n/23V 100Un/23V 10wg 3V [100n 10w6.3V 100n
AGND AD76361
- . WR-REF = 0 - internal reference dissbled 313 GhD
2.5V Reference (optional) WE-REF = 1 : internal sefacencs snablad @
25v ) REF2VS
@ 2 [ @ RANGE=1:+-5V 11
¥ VN VOUT + 3
TIT 1GE =0 =10V c
- —? TEMP TRIM —: RANGE =0: =10V 10k REsETADC
00— MC TP —— TTooa - ==
GND TP nets o)
1 1 use 2 DIO to rasst the ADC Q7
AGND ADRO3BRZ AGND DIOD ResstBassboars 1 g BDTCI43ET
GND

+ Datarates up to 200kHz

- Keep interface lines to 15 as short as possible (< 20mm)

« Make sure all supplies (3.3V, 5V, +-15) are applied simultaneously

+ The range pin switches between +/-5V and +/-10V and can either be hardwired or
linked with a GPIO pin.

« The 2.5V reference can be removed, if /WR-REF is set to 1

+ Connect AGND and DGND at a single point, in copper or by using a OE resistor

- RESETADC can controlled by any GPIO pin. In this example its controlled by inverting
the /ResetBaseboard signal e.g. used for the TWI ciruits.

Key components

U27 |AD7656-1 (16Bit) Analog Digital Converter Analog Devices

AD7657-1 (14Bit)
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14.10 Analog IN Extender (TWI)

Notes

Data rates up to 500Hz

[ A S S

Jl._T_"\ Extender

SCL Wind
S04 Wit

Lk

VoD GND

3

4

Winz

muBBENERREBEREIESAsRG

For easy AIN extension connect either one or a combination of the AD799X family to

the TWI bus

The AD7999x family features low-power ADC's in a 8-Lead SOT-23 package
Each part operates from a single 3.0V to 5.5V power supply. Ain ranges from

[GND...VCC]. A reference voltage can be used to supply the part.

AD7991 and AD7995 come in two versions and each version has an individual I2C
adress. This allows two of the same devices to be connected to the same 12C bus.
AD7999 comes only in one adress version
Note that the TWI lines must be pulled up by 2k (in this manual the pullups are located
at the digital TWI extension, refer to chapter 9.7)

Key components

u3

AD7999YRIZ-1 (8Bit)

AD7995YRIZ-0 (10Bit)
AD7995YRIZ-1 (10Bit)
AD7991YRIZ-0 (12Bit)
AD7991YRIZ-1 (12Bit)

Analog Devices

Arrow

Manual_Z48-C1 Printed Mo, 14. Feb 11

Page 26 of 32




——larfa o i | | Schimiie Engimeerim

Hardware Manual Z48-C1 e

14.11 Analog +-10V on SPI Bus

3 3V3
é DIOO /ResetBaseboard Iﬁ 4XAlal0g0t M
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i 10k U4
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24 |— !
AGND 48 50 1 20 -AISV
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52 |3 RII 4 4725\ 100025V PAD | ‘yice SIG GND |21
TP _AISV ADST34AREZ AGND
29 |—
30 |[—
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32 |—
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43 |— 2 -Vin -Vout 4 t A(JE_ND D48
il — GND o) C179 180 C182 Ci84 BZV55/C15
ig — g — 4u7/25V 100n/25V
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S 100uFV/65mA B82422-Al
pedl GD
50 |[—
€050
Notes

- 2.5V reference needed

« Software selectable output ranges

« keep SPI lines short, route them as a group
- locate R1 close to U4

+ locate R11, R12, R13 close to 13

Key components

u4 AD5734RBREZ Analog Devices Arrow
D7-10 BAY199 Infineon, NXP, ON
Semiconductor
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14.12 Analog Out 0..20mA on SPI Bus

3V3
O
U30
Ri1 [|R12  SPII-SCK 8 20
10k LI1ok  SPI1-MOSI 9 ;CDILNK oL
SPI1-MISO BE—RIL_10 19 ——RI154 0 20mA out
1 SDO I0UT 1]
SPI1-SEL2 7 N rcH 100E
RESETADC 6 [N -
il NC
Ql 3| /FAULT NC |8
DIO0 /ResetBaseboard 1 :ﬁ PDTCI143ET NC 21
15 22
3 REFIN NC
L4 REFOUT NC |22
3V3
o Q 2 13
1 | DVCC Lt A 1026V
= DVCCSEL o
GND 238 236 1 GND AVDD 24 1
239 4 Q42 +|com
GND
100n | 10w/6.3V | 100n 5 [ e, 11
2 | 2D AT 100/35V. 10w/35V
AGND 1 1
GND AD5420AREZ AGND

« Use same Reset-Circuit as Analog In HS

- Use 33E series resistors in SCK, MOSI and SEL line from previous circuit
- Software selectable output ranges

+ Use SPI1-SEL3 for a second channel

+ keep SPI lines short, route them as a group

+ locate R71 close to U30

Key components

(USD | AD5420AREZ Analog Devices Arrow
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14.13 CAN

uis

CANO-H - 7 CANH TXD 1 CANO-TX

4 CANORX
69 6 LBy
5 CANL
120E =
CANO-L 1 5 d vies

= GND VCC
SN63HVD230
||c19
| [100n

Notes
« no software support for CAN in current Zbrain_SDK yet

Key components

| U15 |SN65HVD230
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15 Product Anomalies

Version

Changes

V0.0

ADC supply inccorrect

16 Product Changes

Version

Changes

V0.1
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17 Document Revision History

Date Revision
02.02.11 ab |Preliminary release
14.02.11 ab

Product Changes and Anomalies added
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18 Contact Information

Schmid Engineering AG

Mezikonerstrasse 9

CH-9542 Minchwilen

Phone +41 (0)71 969 35 90

Fax +41 (0)71 969 35 98

email: tech.support@schmid-engineering.ch

www.schmid-engineering.ch
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