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Chapter 1: Introduction

1.1 Functional Description

TheB48™ is an expansion board designed to add a large euoflil6-bit Bipolar ADC inputs to TERN
controllers. Up to 6 AD7606 or AD7607 ADC chipsidze installed on a sing48 board.

The ADC (AD7606, 16-bit or AD7607, 14-bit) is a ¢rlipolar, simultaneous sampling ADC which can
accept 8 channels of true bipolar analog signdie. fipolar analog input range is software prograbiena
to 10V or £5V.

Sharing a single “Conversion Start” hardware sigahlADC inputs can be digitized simultaneouslythw
each group of 8 channel ADC data held in the FIRr@ach ADC chip. Sampling throughput rates can be
up to 200 kSPS for 8 analog inputs.

Each analog input contains second-order antialijgfilier, sample-and-hold amplifier and clamp pobiten
tolerant up to £16.5V. With 1M ohm analog input eadance, a 7000V ESD rating, and sustaining up to
+10 mA input current, the analog inputs are degigiesurvive in a rough industrial environment. B#43
allows simultaneous sampling on all analog inputs.

Via a buffered 16-bit parallel bus interface, nuikiB48 boards can be stacked on a single host TERN
controller.DMA operations can transfer ADC data to a host ROJSB at up to 8MB per second.
TheB48™ can interface to a TERN controller via J1, or PLlk@aders. ThB48™ can be configured to be
installed on the top, or the bottom of a TERN colteér. Multiple B48 stack needs “Pass Through”
connectors on J1 and J2. There are 4 PALs avajlabtéh providing a unique address, allowing stdck o
B48s sharing one 1/O select line. A stack of 8 us&sl/O select lines from the host controller.
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Features and Options:

*3.6x2.3x1" 100 mA at 5V

* Mass 16-bit ADC expansion with stack of B48 baard

« Up to 48 analog inputs (6 AD7606 chips) per B4@ral.

« Bipolar (+10V), Simultaneous Sampling ADC inputs

« Designed for rough industrial application witlmlp protection
« Clamp protection with 1M ohm analog input impec&an

* Sampling rates up to 200 kSPS for every 8 inputs

Physical Description
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Chapter 2: Installation

2.1 Software Installation

Please refer to the Technical manual “Software_Kit.pdf” on TERN CD under tern_docs\manuals\ for
installing software and evaluation of TERN controllers.

2.2 Hardware Installation

The B48 is an expansion board built for TERN controllers. The B48 can work with most TERN
controllers, including: B-Engine, 586- Engine, 586-Engine-P, A104, A104S, A-Engine, A-Engine-P, A-
Engine86, A-Engine86-P, R-Engine, RA, RD, AE86-D, BirdBox-A, SmartLCD, SmartTFT, HD, U-
Drive.

Hardware installation for the B48 consists of installing onto its host controller. The B48™ interfaces with
a TERN controller via the J1 and J2 address/data bus. The photo below shows a B48 is installed on top of
an Ethernet-TFT (ET) via the J1 and J2 headers.
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The B48 can also be stacked with up to 4 B48’s for a single chip select line. Below shows 4 B48’s stacked
on a UB board.
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B48™ Stack + UB
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Chapter 3. Hardware/ Software

The B48™ is an expansion board that supports 4@ teipolar +10V 16-bit or 14-bit ADC inputs. B48
sample files and projects are in the folders liftelbw. Use the samples that correspond to yourraiter.

186 Controllers: c:\tern\186\samples\B48\
386 Controllers: c:\tern\386\samples\B48\
586 Controllers: c:\tern\586\samples\B48\

3.1 AD7606 16-bit parallel and AD7607 14-bit high speed ADC

The B48 supports up to six AD7606, 16-bit ADCsiarAD7607, 14-bit ADCs. Both ADC'’s can accept
+10V or 5V true bipolar analog signals while saimglat throughput rates up to 200 kSPS for all &
inputs. Each analog input contains second-ordéaleasing filter, sample-and-hold amplifier and rola
protection tolerant up to £16.5V. With 1M ohm argloput impedance, a 7000V ESD rating, and
sustaining up to £10 mA input current, the analgguis are designed to survive in a rough industrial
environment. Th8E allowssimultaneous sampling on all eight analog inputs. Using thebit6arallel
DMA interface, the BE can transfer 8 channels obit§AD7606) or 14-bit (AD7607) data into the
SRAM or CompactFlash with minimal software overhead
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3.2 Interfaceto TERN host controller viaJ1l and J2

The B48 is designed to interface to a host TERNrodiar via two 20x2 pin headers. All high speed
address, data, and control lines are located oWady PIO lines, interrupt lines and chip selege$ are
on J2.

GND 40 39 VCC VCC 1 2 GND
38 00 37 3 © O 4
/ICTSO 36 © 035 5 o CG
340033 ICV 7 OCB DO
320 (}31 /IRTS1 9 © OlO D1
300029 llOClZ D2
28 o 827 /IRTSO D15 13 © O 14 D3
26 25 /IRST 15 16 D4
24 00O 23 RST 17 © O 18 D5
/ICTS1 22 (}21 P16 19 (}20 D6
20 © O 19 D14 21 © O 22 D7
180 017 D13 230 024 GND
lGOClS 250026 A7
14 O 813 D12 27 © 0O 28 A6
12 11 IWR 29 30 A5
100 09 IRW 310 C)32 A4
8 © (}7 D11 330 034 A3
6 OCS D10 350036 A2
4 00 3 D9 37 © 0O 38 Al
GND 2 o Ol D8 39 o C4O A0
O O O O
J2

The signal names on J1 and J2 pin headers mayfbeedt on different host controllers, such as 586E
i386E, AE86. User needs to find out the active aigrames and functions based on the location opithe
number on the J1 and J2 header of the host caentroll
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3.3Header H1 and H2 - Analog Interface

Header H1 and H2 provide access to the 48 chaphdlBC.

H1 H2
ADC3 AC2 1 2 AC1 ADC4 AD2 1 2 AD1
us AC4 3 O C>4 AC3 v4 AD4 3 O C 4 AD3
AC6 5 O OG AC5 AD6 5 O 06 AD5
AC8 7 O O 8 AC7 AD8 7 O C 8 AD7
GND 9 O C 10 GND GND 9 O C 10 GND
11 12 llo 012
13 O C 14 13 O C 14
oXe
15 16 15 O 16
ADC2 AB2 17 18 AB1 ADC5 AE2 17 18 AE1l
D5 0 O s 0 O
AB4 19 O 20 AB3 AE4 19 O 20 AE3
AB6 21 22 AB5 AE6 21 22 AE5
AB8 23 O C 24  AB7 AE8 23 O C 24  AE7
GND 250 C}26 GND GND 250 026 GND
27 O O 28 27 O C 28
29 O C 30 29 O C 30
31 O C 32 31 O C 32
OO oXe
ADC1 AA2 33 34 AAl ADC6 AF2 33 34 AF1
Ul O O U6 O
AA4 35 36 AA3 AF4 35 36 AF3
AA6 37 O C 38 AA5 AF6 37 O C 38 AF5
AA8 390 C}40 AA7 AF8 390 040 AF7
OO oXe
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3.4 Chip Selectsand Hardwar e Configuration Header

Header H3 selects the external CPU 1/O chip sélent J1 and J2. The chip select line is used byPke
to select each on-board ADC. Different CPU comerslwill require a different configuration. Byfdelt,
H3.3 = H3.5 = J1.19 which sets the chip select#T8.6 from the J1 header.

B48 uses four different PAL versions, B48P000, B#8R, B48P080, and B48P0OCO to support stacking

multiple boards. Each PAL on the B48 has a unapgress ID for selecting the on-board ADC. See the
B48 sample programs for details on addressing plel848s.

H3
/CTSO 1 2
/cs 3 0 4 /RTS1
P16 0 6
O O

H3 - Chip Selec

PAL B48P0O0!
et

cHn
€32 ugdiiiiiii
c33

B48P000 [

RELAR LS

3-4



0.175, 0.258

Appendix A: B48 Layout B48
Appendix A: B48 L ayout
Bipolar +10V, 48 channels, 16-bit simultaneous ADC
All dimensions are in inches.
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