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CubeSat Kit™
ADACS Interface Module

Hardware Revision: A

Applications

» CubeSat Kits using MAI-100 & MAI-200 ADACS

Features

Plug-and-play CubeSat Kit interface module for
MAI-100 & MAI-200 ADACS

+12V for ADACS from CubeSat Kit Bus
Micropower RS-232 interface to ADACS
Auto-reset overcurrent trip protection

Direct connection to ADACS via subminiature

CubeSat Kit Interface Module for MAI-100 & MAI-200 ADACS

25-pin connector

Separate connectors for Magnetometer & Sun

prototype shown

Sensor ORDERING INFORMATION
I2C interface for control of +12V power and .
Wiring-free module interconnect scheme :
External +12 Vdc power jack and RS-232 O(gljoe” Configuration
header for direct-to-PC operation 100

. . standard
ICSP connector for field reprogramming of (standard) :
MAI-100 /01 J1, J2, H6 not fitted

2-layer blue-soldermask PCB

Contact factory for availability of optional configurations.
Option code /00 shown.

CAUTION
\ ’ Electrostatic ’
‘ ' Sensitive o
‘ Devices .“; \

Handle with
Care

The ADACS Interface Module is supplied as part of the Pumpkin MAI-100 ADACS Kit (P/N 711-00416) or
Pumpkin MAI-200 ADACS Kit (P/N 711-00700), which consist of the following items:

Qty | Pumpkin P/N Description
634-00412 MAI-100 ADACS & external magnetometer
1 634-(())[)458 MAI-200 ADACSO8|: external magnetometer
2 703-00398 CubeSat Kit Payload Adapter Plate
1 703-00397 | CubeSat Kit ADACS Payload Walls
1 711-00408 CubeSat Kit ADACS Interface Module
1 709-00417 CubeSat Kit ADACS Software
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ADACS Interface Module Rev. A

CHANGELOG
Rev. | Date ‘ Author ‘ Comments

A 20101111 AEK Changed name references from IMI to MAI. Updated PCB color to reflect
the transition from prototype to production status (in 2009).
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ADACS Interface Module Rev. A

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Units
Operating temperature Ta -40 to +85 °C
Voltage from +5V_SYS 9 Vdc
Voltage on J1 (external +12 Vdc input) 15 Vdc

PHYSICAL CHARACTERISTICS

Parameter Conditions / Notes Symbol | Min | Typ | Max | Units
Mass With J1, J2 & H6 fitted 49 g
Height of components Mounted to Payload Adapter plate, 14 mm
above PCB with magnetometer
Height of components 1 mm
below PCB
Egg ;gfgt;?h C%rgzroilole pattern matches gg ::
PCB thickness 1.6 mm

SIMPLIFIED MECHANICAL LAYOUT !
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Dimensions in inches.

© Pumpkin, Inc. 2010 30f 10 November 2010 — document Rev. B




ADACS Interface Module Rev. A

BLOCK DIAGRAM
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ADACS Interface Module Rev. A

25-pin MAI-100 Connector PIN DESCRIPTIONS

The ADACS Interface module passes power and signals to and from the ADACS via an ITT Cannon
MDM-25PBS male (plug) connector. The MDM-25PBS mounts on a riser PCB, which is in turn attached
to the ADACS Interface Module via connector H3.

Name Pin | I/O Description
+12V_IN 1 — | +12V power into ADACS.
+12V_IN 2 — | +12V power into ADACS.
3 Not used.
+3. 3V OUT 4 _ | +3.3V power out of ADACS. Powers external ADACS peripherals (e.g.
- magnetometer).
RS232_GN\D 5 — | Ground reference for RS-232
+3. 3V_RTN 6 — | +3.3V return into ADACS.
| CSP_VDD 7 — | VDD power out of ADACS. For In-Circuit Serial Programming.
| CSP_GND 8 — | Ground return into of ADACS. For In-Circuit Serial Programming.
M SO 9 O | SPI Master In Slave Out. Into ADACS SPI Master.
MOSI 10 | | SPI Master Out Slave In. From ADACS SPI Master.
SCLK 11 | | SPI Clock. From ADACS SPI Master.
SSNOT 12 | | SPI Slave Select (active Low). From ADACS.
RESET 13 | | Reset signal for external ADACS peripherals. From ADACS.

+12V_RTN 14 +12V return out of ADACS.

+12V_RTN 15 +12V return out of ADACS.

DRDY 16 Data Ready signal from external ADACS peripherals. Into ADACS.

RS232_OUT 17 RS-232 Tx Data. From ADACS to Host.

RS232_IN 18 TS-232 Rx Data. From Host to ADACS.

| CSP_PGC 19 In-Circuit Serial Programming Pin.

| CSP_VPP 20 In-Circuit Serial Programming Pin.

| CSP_PGD 21 In-Circuit Serial Programming Pin.

—|5/ololo|—|o|

SSCS 22 Sun Sensor Chip Select. From ADACS.
23 Reserved.
24 Reserved.
25 Reserved.

10-pin Magnetometer / Sun Sensor PIN DESCRIPTIONS

The ADACS Interface module provides two connectors (H4, H5) with identical pinouts for the ADACS'
external magnetometer and any sun sensors fitted. The connectors on the PCB are 2mm pitch Hirose
DF11G-10DP-2V (male/plug), and they mate to Hirose DF11010DS-2C (female/socket) using Hirose
DF11-2428SCA crimp sockets (24-28 AWG).

Name Pin | I/O Description

+3. 3V_QUT 1 — | +3.3V Power to external Magnetometer, Sun Sensor, etc.
SCCS 2 O | Sun Sensor Chip Select. From ADACS.
M SO 3 | | SPI Master In Slave Out. Into ADACS SPI Master.
DRDY 4 | | Data Ready signal from external ADACS peripherals. Into ADACS.
MOSI 5 O | SPI Master Qut Slave In. From ADACS SPI Master.
RESET 6 O | Reset signal for external ADACS peripherals. From ADACS.
SCLK 7 O | SPI Clock. From ADACS SPI Master.
SSNOT 8 O | SPI Slave Select (active Low). From ADACS.

+3. 3V_RTN 9 — | +3.3V return into ADACS.

+3. 3V_RTN 10 — | +3.3V return into ADACS.
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CubeSat Kit Bus PIN DESCRIPTIONS

CubeSat
HL
H 2X26- F
S
P5. 3 x13 4 p5. 2
P5. 1 *15 6 p5.0
P4. 7 17 8 X pal6
P4. 5 19 10X pgig
Pa 3 111 12 [x B33
Ba 3 %113 1ax B3-2
P3. 7 X115 16 X p3’g
P3. 5 *117 18 X p3’4
P3. 3 1920 P3. 2
P3. 1 X121 22 X p3’ g
FAULT %] 23 24 X VREF+
SENSE 25 26 X \EREF+
RESET X 27 28 [X vREF-
29 30 = 5y usB
Ay 31 321X BST MHX
CcTs MHXX] 33 34 X _RTs MHX
DSR_MHXX] 35 36 X _ bTR_MHX
TXD_WHX 30 38 X RXD_WHX
SDA_SYS VBACKUP
SCL_Svs 41 42X og
res 43 44 - reS.
USERO X 45 46 X ysert
USER2 X147 28 X (Users
USER4 X 49 50 X (sers
%51 52 |x

ADACS Interface Module Rev. A

Syst em Bus

H2
H 2X26- F
P6. 7 1 > P6. 6
P6. 5 ol X P6. 4
x4 3 4
P6. 3 P6. 2
X+ 5 6 (X
P6. 1 P6. O
P1. 7 P1. 6
Pl. 5 P1. 4
11 12 [x
P1.3 P1. 2
%13 14 [x
P11 P1. 0
%15 16 |x
P2. 7 P2. 6
17 18 [
P2. 5 17 18 P2. 4
P2. 3 ol = p2. 2 +5V_SYS
%21 22 |x
P2. 1 21 221X P20
+5Y sys X723 24 X 15V sys VCC_SYS
~VCC SYS ] VCC_SYS T
27 28
GD 29 30 GND
AGND 31 32 %
2 %133 34[x 29 1T
3 %{35 36 [x 3% -
s3 X137 38X 53
3 %139 20 (x 22
a1 a2 [
S5 %43 44 |x 32
VBATT a5 42X veatT
USER6 X USER?
% a7 as
USER8 2% 28 USE
USERLO ] 29 29[ UsER11

CubeSat Kit Bus PIN DESCRIPTIONS — MSP430 I/O Port 1

Name Pin | I/O Description
P1.0 H2.16 Not used.
P1.1 H2.15 Not used.
P1.2 H2.14 Not used.
P1.3 H2.13 Not used.
Pl. 4 H2.12 Not used.
P1.5 H2.11 Not used.
P1.6 H2.10 Not used.
P1.7 H2.9 Not used.

CubeSat Kit Bus PIN DESCRIPTIONS — MSP430 I/O Port 2
Name Pin 110 Description
P2.0 H2.24 Not used.

P2.1 H2.23 Not used.
P2.2 H2.22 Not used.
P2. 3 H2.21 Not used.
P2. 4 H2.20 Not used.
P2.5 H2.19 Not used.
P2. 6 H2.18 Not used.
P2.7 H2.17 Not used.
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ADACS Interface Module Rev. A

CubeSat Kit Bus PIN DESCRIPTIONS — MSP430 I/O Port 3

Name Pin | I/O Description
P3.0 H1.24 Not used.

P3.1 H1.23 Not used.

P3. 2 H1.22 Not used.

P3.3 H1.21 Not used.

P3. 4 H1.20 | | | Tx data from Flight Module to ADACS.

P3.5 H1.19 | O | Rx data from ADACS to Flight Module.

P3.6 H1.18 Not used.

P3.7 H1.17 Not used.

CubeSat Kit Bus PIN DESCRIPTIONS — MSP430 I/O Port 4

Name Pin | 11O Description
P4.0 H1.16 Not used.
P4. 1 H1.15 Not used.
P4. 2 H1.14 Not used.
P4. 3 H1.13 Not used.
P4. 4 H1.12 Not used.
P4.5 H1.11 Not used.
P4. 6 H1.10 Not used.
P4. 7 H1.9 Not used.

CubeSat Kit Bus PIN DESCRIPTIONS — MSP430 I/O Port 5

Name Pin | I/O Description
P5. 0 H1.8 Not used.
P5.1 H1.7 Not used.
PS5. 2 H1.6 Not used.
P5. 3 H1.5 Not used.
P5. 4 H1.4 Not used.
P5.5 H1.3 Not used.
P5. 6 H1.2 Not used.
P5. 7 H1.1 Not used.

CubeSat Kit Bus PIN DESCRIPTIONS — MSP430 I/O Port 6

Name Pin | I/O Description
P6. 0 H2.8 Not used.
P6. 1 H2.7 Not used.
P6. 2 H2.6 Not used.
P6. 3 H2.5 Not used.
P6. 4 H2.4 Not used.
P6. 5 H2.3 Not used.
P6. 6 H2.2 Not used.
P6. 7 H2.1 Not used.

© Pumpkin, Inc. 2010 7 of 10 November 2010 — document Rev. B




ADACS Interface Module Rev. A

CubeSat Kit Bus PIN DESCRIPTIONS — Analog References

Name Pin | I/O Description
VREF+ H1.26 Not used.
VREF- H1.30 Not used.
VEREF+ H1.28 Not used.
CubeSat Kit Bus PIN DESCRIPTIONS - I12C Bus
Name Pin | 11O Description
SDA SYS | H1.41 | | | I2C data.
SCL_SYS | H143 | | | I2C clock.
CubeSat Kit Bus PIN DESCRIPTIONS - Control & Status
Name Pin | I/O Description
Open-Collector output. Active LOW. Active when an overcurrent fault
CEAULT H125 | O condition is detected by the Interface Module's latchup prevention overcurrent
' switch. With series 4.7kQ resistor. Normally pulled up externally to VCC_SYS
or +5V_SYS.
SENSE H1.27 Not used.
-RESET | H1.29 Not used.
OFF_VCC | H1.31 Not used.
CubeSat Kit Bus PIN DESCRIPTIONS — RBF and Launch Switches
Name Pin | I/O Description
H2.33
SO Ho 34 | ~ Not used.
H2.35
S1 H2 36 | Not used.
H2.37
S2 Ho 38 | ~ Not used.
H2.39
S3 H240 | Not used.
H2.41
S4 Hoa42 | ~ Not used.
H2.43
S5 Hoa4 | ~ Not used.
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ADACS Interface Module Rev. A

CubeSat Kit Bus PIN DESCRIPTIONS - Power

Name Pin | I/O Description
H2.45
VBATT H2 46 Not used.
+5V_USB | H1.32 Not used.
+5V_SYS Eggg +5V system power. From EPS. +12V is generated locally from +5V_SYS.
+5V_SW | H1.33 Not used.
VBACKUP | H1.42 Not used.
H2.27 +3.3V system power. Normally generated by EPS. Supplies local +3.3V for
VCC_SYS . !
- H2.28 interface electronics.
AGND H2.31 Not used.
H2.29
G\D H2.30 | — | Digital ground.
H2.32

CubeSat Kit Bus PIN DESCRIPTIONS — Transceiver Interface

Name Pin | I/O Description
-RST_MHX | H1.34 Not used.
-CTS_MHX | H1.35 Not used.
-RTS_MHX | H1.36 Not used.
-DSR_MHX | H1.37 Not used.
-DTR_MHX | H1.38 Not used.
TXD_MHX | H1.39 Not used.
RXD_MHX | H1.40 Not used.

CubeSat Kit Bus PIN DESCRIPTIONS - User-defined

Name Pin | I/O Description
USERO H1.47 Not used.
USER1 H1.48 Not used.
USER2 H1.49 Not used.
USER3 H1.50 Not used.
USER4 H1.51 Not used.
USER5 H1.52 Not used.
USER6 H2.47 Not used.
USER7 H2.48 Not used.
USER8 H2.49 Not used.
USER9 H2.50 Not used.
USER10 | H2.51 Not used.
USER11 | H2.52 Not used.

CubeSat Kit Bus PIN DESCRIPTIONS — Reserved

Name Pin | I/O Description
res. H1.44 | — | Reserved for future use.
res. H1.45 | — | Reserved for future use.
res. H1.46 | — | Reserved for future use.

Because of the small number of CubeSat Kit Bus connector pins used by the ADACS Interface Module,
and because its connector is not a stackthrough type, only a very limited number of pins are populated.
This keeps the mass of the ADACS Interface Module to a minimum.
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TRADEMARKS

The following are Pumpkin trademarks. All other names are the property of their respective owners.
e Pumpkin™and the Pumpkin logo
» Salvo™ and the Salvo logo

¢ CubeSat Kit™ and the CubeSat Kit logo

DISCLAIMER

PUMPKIN RESERVES THE RIGHT TO MAKE ANY CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO CORRECT ERRORS AND IMPROVE
RELIABILITY, FUNCTION, APPEARANCE OR DESIGN. PUMPKIN DOES NOT
ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY
PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY
LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

PUMPKIN

744 Naples Street

San Francisco, CA 94112 USA
tel: (415) 584-6360
fax: (415) 585-7948

web: http://www.pumpkininc.com/ web: http://www.cubesatkit.com/
email: info@pumpkininc.com email: info@cubesatkit.com
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