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Timeline (Emulator Development) 

 FEB 2013  SCE Emulator Intro Review w/Instrument Teams 

 APR 2013  Mini Emulator Schematic Review 

 JUN-AUG 2013 Mini Emulators Delivered to Instrument Teams 

 Included GSEOS UART SW Only, No SpW SW 

 JUN 2013  SC Emulator Requirements Peer Review 

 NOV 2013  Started Full Emulator Design 

 

 JAN 2014  Full Emulator Schematic Peer Review 

 FEB 2014  Layout Full Emulator PWB 

 FEB 2014  Mini Emulator Space Wire Code Test/Delivery 

 MAR 2014  SCE EDR/PDR (FINAL) 

 APR-MAY 2014 Full Emulator Deliveries 

 JUN–DEC 2014 Support of Full Emulator Deliveries 
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Purpose of Review 

 Primary Purpose:  

 Review FULL Emulator design, specifically those related to 
physical interfaces to the instrument 

 SC Emulator Requirements Review was held in June 2013, this 
is last chance to review design before fabbing hardware (Full 
EDR scheduled for March 2014) 

 APL Independent Reviews 

 RBSP Emulator Lead 

 Joe Sheehi 

 SPP Avionics HW/SW GSE Leads 

 Taylor Green 

 Dave Stott 

 Kyle Weber 

 Andrew Harris 
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Emulator Deliverables 

 Full-Emulator earliest Instrument delivery is in April 2014, last 
Delivery in May 2014. (All Mini Emulators Delivered) 

 

 

 

 

 

 Development units, 3 Mini’s and 1 Full 
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Total 
QTY FIELDS WISPR ISIS SWEAP 

Project 
Spares 

Mini-Emulators 14 4 2 3 3 2 

Full Emulators 11 2 2 3 2 2 

REF: RBSP Full Emulator 
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Emulator Status  

 Mini Emulator Status 
 All Mini Emulators Delivered to Instrument Teams 

 GSEOS Software Status   

 Several UART/GSEOS Releases as follows: 

 UART Version: 

 Version: SPP.2.3.008 was released on 7/3/13  

 Version: SPP.2.3.012 was released on 7/28/13 

 Fix Endian Issues, Update Screens menus, Secondary Header updates 

 Version: SPP.3.1.015 was released on 11/16/13  

  Fixed Start up problem also includes New ITF Frame and Linux OS update. 

 Version: SPP.3.1.019 was limited released on 1/17/14 to FIELDS only   

 Fixed GSEOS self test issues. 

 Fixed high speed/high load transfers (not seen on SPP Emulators) 

 Removed the limit check on setting the UART baud rates. (ie supports 345.6 Kbaud rate) 

 Also removes old FPGA bit files, so users do not load in the old FPGA bit files 

 SpaceWire Version: 

 GSEOS  Release Final version by FEB 28, 2014; Basic Spacewire version is available  now 

 Full Emulator Status 
 Schematic Done. 

 EPL Done for PWA and Box, Box Mechanical PL in work. 

 Box Wiring Diagram Done. 

 Front/Rear Panel Mech Design –in work. 

 Parts Order – in work 

 Long Lead parts have been ordered; includes FETS and Aeroflex LVDS parts 
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SCE Full-Emulator Overview 

 SPP Full Emulator Design is based on the RBSP Full Emulator with 
modifications 

 Provides the following Instrument Interfaces:  

 Instrument Data: UART/Spacewire (A/B) 

 Power Services Outputs (2 Instrument/8 Auxiliary) 

 RTD Temperature Interfaces  
 8 Total 

 Narrow (-100C to 100C) 

 Wide (-175C to 200C) 

 Temp Range-HW selectable 

 Also provides 1PPS and Gated_PPS Test Point EGSE Interfaces 

 Also provide Emulator Sync between 2 Emulators (for FIELDS1/2)  

 GSEOS Interface is fully compliant  

 Designed for use with Flight hardware 
 Requires External 30V Bus Power Supply for Power Services 

 30V Internal Supply No longer Provided 
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REF: RBSP Full Emulator 
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Full-Emulator Block Diagram 

8 
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SCE Full-Emulator Block Diagram 
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 Full Emulator Instrument Power Interfaces (Detailed Block Diagram) 
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SCE Full-Emulator 

 Full Emulator Front Panel LED/LCD Interface/BNC TP Interface 
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 Note: The 2 switches above enable the Aux and Instrument Power 
Buses. Individual Instrument and Aux power outputs are Software 
controlled on/off.  

 Front Panel D/S Test points: BNC 
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SCE Full-Emulator 

 Full Emulator Rear Panel Interface 

 

11 

 Note: The switch above enables the External Power input. 
 Data connectors are female MDMs (9F) 

 PPS/Emulator Sync test connector is male MDM (9M) 

 Instrument Power connector is female DSUB 20AWG (25F) 

 Instrument RTD connector is male DSUB 20AWG (25M) 

 External Power Supply IF: Banana Jacks 
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SPP SC Emulator  

Updates from RBSP 

Note: SC Emulator Requirements are documented in 7434-7001 
 

 Update Requirements to SPP General Instrument ICD and SpW ICD for WISPR DPU 

 Provide A/B UART interfaces (115.2K BAUD ) 

 Also support 345.6K BAUD Telemetry link from FIELDS and SWEAP  

 Support Virtual PPS (no distinct 1PPS line) 

 Provide A/B SpW link (30 MHz Signaling rate) with configurable SpW bus 
schedule 

 RBSP only provided non-redundant UART  (<345.6K Baud) interface 

 GSEOS version 7 will be used for SPP 

 Full-Emulators will have 2 gated-PPS test outputs with GSEOS command for 
arm/disarm/one-shot with programmable pulse width and delay from PPS. In 
addition to 1 PPS output. (RBSP only provided 1PPS TP) 

 Full-Emulators will have Sync Capability to Synchronize virtual 1 PPS timing 
between 2 Emulators (for FIELDS1/2 Emulators) 

 Full Emulators RTD Temp Interface will provide Narrow/Wide RTD Compatibility 
(RBSP only provided Narrow RTD Compatibility) 

 SCE data connectors will be female MDMs, PPS/Sync Test Connector will be Male 
MDM. 
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SPP SC Emulator  

Updates from RBSP 

 5V Power no loner supplied thru USB interface. Internal 5V supply 
used for Full. 

 GSEOS SW verified compatibility with GPIB Drivers, but requires 
Ext HW supplied by Instrument Team (eg USB/GPIB converter) 

 Spacewire RMAP (Remote Memory Access Protocol) will be 
Implemented in Embedded SW 

 GSEOS compatible with Linux in addition to Windows-7 (Recently 
added) 

 Removed 30V Internal Power Supply, since not compatible for flight 
testing. Users will provide External Power supply input. 

 LVDS 

 Use nonflight (flight like) Aeroflex LVDS Parts (vs Fairchild 
commerical parts)-Program office Risk Decision. 

 Provide Separate LVDS IC packages for Side A and Side B 
interfaces in order to control Tri-state/off condition of inactive 
side. 
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SPP SC FULL Emulator  

First Circuit Interfaces 
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SPP SC FULL Emulator  

First Circuit Interfaces 
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INSTRUMENT EGSE INTERFACE   

 

MDM9-MALE  (J1) 

 (mating connector is female) 

 Connector PN: M83513-10-A01CP (Right Angle) 

 (Glenair/Mouser) 

  

Pins:3,6,8,9: Ground 

 

 

 

 

 

For FIELDS1/2 ONLY: 

   For FIELDS 1: SYNC = OUTPUT 

   For FIELDS 2: SYNC = INPUT 
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SPP SC FULL Emulator  

First Circuit Interfaces 
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First Circuit Interface (Instr/Aux Power Outputs) 
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SPP SC FULL Emulator  

First Circuit Interfaces 
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First Circuit Interface (RTD Temp) 
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SPP SC FULL Emulator  

First Circuit Interfaces 
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Preliminary RTD PSPICE Simulation Results: 
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SC Emulator Requirements Review 

Action Item Review 

8 Action Items: 4 closed, 4 in work (3 non HW related issues). 
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SC Emulator Requirements Review 

Action Item Review 
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SC Emulator Requirements Review 

Action Item Review 
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SC Emulator Requirements Review 

Action Item Review 
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Schematic Review 

 See separate hand out for Full Emulator Schematic/BOM   
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RBSP Full Emulator PWA  

Layout (REF) 
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SPP Full Emulator PWA   

Layout   
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SPP Full Emulator  

5VD Power Supply 

 5VD requires highest Power, 5VA power is minimal 

 The Opal Kelly Requires approx 580ma > 500 mamp Max provided 
by the RBSP Acopican 5EB50 power Supply, Change to 5EB100 (1 
Amp supply for SPP). Note: RBSP Used USB 5V power, for SPP the 
Emulator Power Supply will now power the Opal Kelly. 

 Below shows Mini Emulator Measured power. 
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SPP Full Emulator  

Parts Change Summary 

 Following List of New parts for SPP Emulator 

1. Opal Kelley Daughter Card (later version of OK card) 

 Is: XEM6010-LX45 (Was: XEM3010) 

2. Digital Isolators (Higher bit rate fro SpW) 

 Is: IL711-3E (NVE-2CH) (Was: OPTO ISO HCPL2630-2CH) 

3. Opto Isolators-obsolete (2Ch to 4ch) 

Is: PS2801C (Was: OPTO ISO PS2501-2)  

4. RS422 Transceiver-LTC1480 (For EM Sync, Not used on RBSP) 

5. LVDS –Aeroflex  

 Is: UT54LVDS031/32 (was Fairchild FIN1031/32 for Mini Emulator) 

6. FETs – 

 Is: IXTA52P10P (IXYS) (Was: IRF19540 ) 

7. 5V Acopian Power Supply (is 1 A (5EB100): Was .5A(5EB50)) 

8. Buffer (74VL08-74LVC244) 
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Conclusion 

 Action Items, Comments 

 Questions 

 Authorization to Proceed to Fab and Assembly Phase? 
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Backup Slides 

 

Backup slides 
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Schedule 

   
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Capability Full Emulator   Mini-Emulator 

Instrument CMD/TLM (UART/SpW) (A/B) Interface YES   YES 

1PPS/PPS_Gated Interface (Instr EGSE IF) YES   YES 

USB Interface to PC (Opal-Kelly)                       

(Note: USB Power not used) YES   YES 

External 5V Input for Internal Emulator Logic   NO YES 

External AC Input for Internal Emulator Logic 

(AC/DC converters)   YES   NO 

Optical/Digital Isolation YES   NO 

30V Power OUTPUTS (10) YES   NO 

Temperatures (8)/Voltage/Current Sensors YES   NO 

EXT 30V SC BUS Power Supply Input Only/              

 (No Internal 30V SC BUS Power Supply) YES   NO 

Emulator 1 to 2 Sync Capability (FIELDS only) YES   NO 

Rack Mount 

YES  

(5”H x 19”W x 14”D 

NO 

(1”H x 5”W x 7”D) 
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Instrument 
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1. Summary INSTR AUX 

2. Instrument QTY QTY 

 EPI HI  1 2 

 EPI LO  1 1 

 FIELDS1 NA NA 

 FIELDS2 NA NA 

 SWEAP 1  2 

 WISPR  1 3 

 

 FIELDS/WISPR Door Deploy  will not use 
Power Switching functions in Emulator 
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RTD Temp Sensor List by 

Instrument 
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1. Summary (From SC EICD) 

2. Instrument Type 1 100C Type2 200C 

 FIELDS 1 7 

 EPI HI  5 

 EPI LO  3 

 SWEAP 7 1 

 WISPR  5 

 

 

1. Below Items Not Included, since only needed at 

system level not subsystem level 
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 1PPS & GATED PPS Timing (To Instrument EGSE) 
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SPP SC Emulator Updates 
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 UART Timing   

 

 SpaceWire Data/Strobe Timing 
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SPP SC Emulator Updates 
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 Command/Telemetry Timing (UART) 

 

Byte 1 Byte 2 Byte N-1 Byte N

1 PPS

(not distributed)

Telemetry 

(to Active C&DH Side)

> 0 us
>10 ms 

dead time

One MET second

≥ 150 ms< 10 us

Command 

(from Active C&DH Side) Byte 1 Byte 2 Byte N-1 Byte N

1 Stop Bit < Inter-byte Gap < 1 ms

Subsecond MET Rollover and Integer 

MET Increments in Avionics

Instrument senses transition within 10 usec (TBR) to 

generate Virtual 1 PPS and:

1. updates local copy of MET with MET received in the 

    previous second (TBD us delay allowable)

2. Initiates Transmission of telemetry data for that 

    second

< 990 ms

 One Command ITF 

 0 to N Telemetry ITFs 

100 ms

After 100 ms idle time 

Instrument arms edge 

detection for next Virtual 1 PPS
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SPP Full Emulator  

Grounding Diagram 
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SPP Full Emulator  

Box Wiring Diagram 
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SCE Staffing 

 SPP SC Emulator Development Team 

 Sam Sawada, SPP Emulator Lead, Samuel.Sawada@jhuapl.edu 

 Mike Furrow, SPP Mission Systems Software Lead, 
Mike.Furrow@jhuapl.edu 

 Martha Kusterer, SPP SOC Lead, Martha.Kusterer@jhuapl.edu 

 Thomas Hauck, GSEOS, hauck@gseos.com 

 Harry Eaton, Embedded SW 

 Doug Wenstrand, FPGA Design 

 Additional Emulator Weekly Meeting Team Members 

 Joe Sheehi (RBSP Emulator Lead) 

 Alan Mick (SPP Data Systems Engineering) 

 John Hayes (SPP WISPR DPU/ISIS-EPI-Lo) 

 CAD/Manufacturing 

 Darryl Zawada, Katrina Roarty, Chris Britt, Karen Moore 
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