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1 Introduction 
This section identities the Air Conditioning 
Compressor Control electrical interlace between 
Platform and Powertrain. 
1.1 Applicability. 

The GMW8762 PPEI (Platform to Powertrain 
Electrical Interface) Standard Specification 
includes: General Information, On-Board 
Diagnostics and Electrical Requirements and 
GMLAN Serial Data Signal Definitions and Framing 
for the following nineteen PPEI subsystems 
standard specifications: 

t. GMW8763 Power and Ground 
2. GMW8764 Four Wheel Drive/All Wheel Drive 

Controls 
3. GMW8765 Displays and Gauges 
4. GMW8766 Engine Power Management 
5. GMW8767 Starter Control 
6. GMW8768 Vehicle Theft Deterrent 
7. GMW8769 Cruise Control 
8. GMW8770 Cooling Fan Control 
9. GMW8771 Air Conditioning Compressor 

Control 
10. GMW8772 Serial Data Architecture 
11 . GMW8773 Brakes and Traction Control 
12. GMW8774 Enhanced Evaporalive Emissions 

and Fuel 
13. GMW8775 Exhaust After-Treatment 
1 4. GMW8776 Suspension Control 
15. GMW8'TT7 Transmission 
16. GMW8778 Generator Control 
17. GMW8779 Post Cotrfs,on Operation 
18. GMW8780 Power Take•Off and Fast Idle 

Control 
19. GMW8781 Vehicle Speed and Rough Road 

Sensing 
Each of the nineteen PPEI subsystem standard 
specifications contains the hardware, serial data, 
algorilhms and calibrations for the named 
subsystem. 
The master PPEI document and all nineteen PPEI 
subsystem standard specifications are required to 
define the complele set ol PPEI requirements. 

2 References 
Note: Only the latest approved standards are 
applicable unless otherwise specified. 
2.1 External Standards/Specifications. 

None. 
2.2 GM Standards/Specifications. 

GMW3001 GMW8772 

GMW3059 GMW8773 

GMW8762 GMW8774 

GMW8763 GMW8775 

GMW8764 GMW8776 

GMW8765 GMW8777 

GMW8766 GMW8778 

GMW8767 GMW8779 

GMW8768 GMW8780 

GMW8769 GMW8781 

GMW8770 

2.3 Additional References. 

GMPT GMLAN Diagnostic Test Mode 
Configuration Specification. 

3 Subsystem Requirements 
3.1 Functional Overview. 

This section applies for all vehicles equipped with 
air conditioning. 
The ECM, on all HVAC systems, shall have 
primary responsibility for the HVAC compressor 
activation/de~actrvation on clutch based systems, 
or lhe permission lo activate/de-activate on 
Electrically Controlled Variable Displacement 
(ECVD) systems. 
On clutch based A/C systems, the NC relay is 
required by the ECM to control rapid vehicle 
acceleration and deceleration conditions, and to 
address OBD diagnostics situations. If an A/C 
compressor relay is required, the relay control 
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I GMW8771 GM WORLDWIDE ENGINEERING STANDARDS I 

driver is provided by the ECM. In OB0 II markets, 
the A/C Compressor Relay is always required. 
If the NC compressor relay is not required, 
Powertrafn provides permission via serial data to 
Platform to activate or request de-activation for 
normal operation, compressor protection and 
vehicle performance reasons. 
In ECVD systems, the compressor control drive, Is 
provided by the Plallorm HVAC controller. The 
HVAC controller has the responsibility for 
algorithms to control the compressor based on 
inputs from its own subsystem as well as inputs it 
receives rrom Powertrain over serial data. 
On all A/C systems, Powertrain has the primary 
responsibility for algorithms to protect the 
compressor components based on inputs from its 
own subsystem as well as inputs it receives from 
Platform over serial data. 
3.1 .1 Platform Functions. 
Platform shall be responsible lor executing the 
following portions of the air condltioning 
compressor control functions: 

a. On Electronically Controlled Variable 
Displacement (ECVD) applications. 
provide the stroke control output. 

b. Provide the electrical interface and 
process A/C information from any optional 
sensors necessary to support the HVAC 
algorilhms. See Section 4.1.2. 

c. The HVAC subsystems may request an 
increased engine idle speed from 
Powertrain via the GMLAN signal Platform 
Minimum Idle Boost Level Request to 
enhance/improve HVAC performance. 
Reference GMW8766 Engine Power 
Management Section 3.1.3 Platrorm Idle 
Boosl Functional Requirements and 
Section 4.2 Platform Idle Boost 
Calibrations. (Platform Optional). 

d. Process non-emission related service tool 
requests for HVAC diagnostic information. 
See Section 4.1.2. 

e. Provide the A/C compressor control relay 
(ii required). 

3.1. 2 Powertrain Functions. 

Powert:rain shall be responsible for executing the 
following portions of the air conditioning 
compressor control functions; 

a. Control the compressor control relay (lf 
present) tor engine performance and 
emissions diagnostic purposes. 

b. Perform compressor minimum off timer if 
required. 

c. Activate the compressor control relay 
during crank. if required, in order to 
remove any liguid refrigerant (slug} from 
the compressor based on engine coolant 
temperature and engine intake air 
temperature. See Section 4.1.3. 

d. Provide "engine off Umer" function to 
support A/C slugging algorithm (i f 
required}. 

e. Process NC refrigerant high side pressure 
transducer data and 1ransmi1 via serial 
dala to Platform to support HVAC 
algorithms. See Section 4.1.3. 

f. On any kind of A/C system, manage the 
system protections. See Secllon 4.1 .3. 

g. Provide an indication via serial data to 
Platform when the compressor is disabled 
by P6wMrain for t6r'r'iptessor protection or 
high coolant temperature. See GMW8765 
Section 3 PPEI Displays and Gauges 
Subsystem Requirements and GMWan1 
Section 4. 

3.2 Hardware Ovetvlew. 
The only harclware interfaces required in this 
subsystem are the High Speed GMLAN and the 
(op·lional) Top of Travel Clutch switch input. The 
details tor bolt, these interfaces are described in 
other parts of this document. 
3.2.1 Block Diagram. 
The following block diagram (Figure 1) deplcls a 
typical mechanization lor a compressor. The 
electrical interface between Powertrain and 
Platform is the only standard defined. 
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3.2.1.1 Block Diagram - Air Conditioning Compressor Con,trol 
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(1) Compres50f Control relay c;on1ac:ts are feecl from eilher BaUery or the HVAC Control Heed. 

(2) /\IC Compr~sor Control Relay is not ,equired fo:r ECVD appllca11ons in noo·OBD 11 marl(cts. 

(3) Alternatively a Clutch Pedal Position Sensor may provide this information. 
Relerance GMW8777 for mo,e detai ls. 

Figure 1: Air Condttionlng Compressor Control Block Diagram 
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I GMW8771 GM WORLDWIDE ENGINEERING STANDARDS I 

3.3 Interface Description. 

3.3.1 Serial Data Uni(. 

Reference GMWB771 Section 4 and GMW8762 Section 4 PPEI Serial Data Signal and Definitions and 
Framing for definitions of signals listed below in Table 1. 

Table 1: Air Conditioning Compressor Control Serial Data S1gnals 

Signal Name Transmlttet Notes 

Air Conditioning Compressor Command Powertrain Required 

Air Conditioning Compressor Failed On Platform Required ( l) 

Air Conditioning Compressor Mode Request Platrorm Required 

Air Conditioning Compressor Normalized load Platform Required (1) 

Air Conditioning Compressor Normalized Load Validily Platform Required (1) 

Air Conditioning Compressor Normalized Load Gradient Powertra.in Required (1) 
Allowed 

Air Conditioning Compressor System Virlual Device Platlorm Required 
Avaifability 

Air Conditioning Compressor Type Platform Required 

Air Conditioning Otr Indication On Powertrain Required 

Air Conditioning Refrigerant High Side Fluid Pressure Powertrain Required 

Air Conditioning Refrigerant High Side F1uid Pressure Powertrain Required 
Validity 

Engine Coolant Temperature Powertrain Required 

Engine Coolant Temperature Validity Powertrain Required 

Engine Intake Air Temperature Powertrain Required 

Engine Intake Air Temperature Validity Powertrain Required 

Engine Speed Powertrain Required 

Notes: 
1. Signal is required for ECVD compressor system, lout is not required lor fixed disp.lacement, Clutch 

based, or Hydraulically Controlled Variable Displacement NC compressor systems. 
2. These signal names may change due to development work being done on ECVD systems for 

GMW8771 release. 
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3.3.2 Calllbratlonis. 
The following able 2 contains calibrations tha.:t cross the Platform - Powertrain Elecinoat In ,erface (i.e., are 
located in devices on one side of the lnterfaoe but controlled by the other side of the interface or driven by 
variation in tile ottier sfde oU 'ha in.tertaoo) . Refer to Sect~n 4 for detai ls. 

Table 2: Aiir Conditioning Compressor Contro1 Calibration Table 

Ca lbratlon Name Locatron owne 

K_AC JE.ngCoolTemp Dsnge Pmvertraln Platform 

K_ACJ EngCoolTempEnge Powertrain Platform 

K_AC _JPresSensor_ Slope Powertrain Platform 

K_AC ... JPresSensor_ Offset Powertrain Platform 

K_AC _ V 0hicieSpeedThrsh Powertrain Platform 

K_BarometerThreshold Powertraln Platform 

K_ Compre,ssorHiSpdDsblTme Pow0rtrai11 Pla:lform 

K_ CompressimLoSpdDsblTme Powertra!n Platform 

K_ ConlinuousGearDs ng eOrt Powiertraln Platform 

K_ Continuou;slPN_Dsnge Powertra.in Platform 

K _D iagClul:chDelay_ Ca,tMon PlaUo,rm Powertrain 

K_:DiagOver(id!e.OnM ax_ Ca1Mon Platform Pow,ertra1n 

K_DiagOverrideOnM !l)(_eGR Platform Powertrain 

K_·FullPedOSlng,e Powertrrun Pfa1forrn 

K_FullPedEng,e Powertrain Platform 

K_HighPresDsnge Powertraio Platform 

K_HighPresEflge Powertrain Platform 

K_Hlg,nSpeedG-ea11Engeo n Powertrain Platform 

K_HighSpeedPN_Engeotl Powertrain Platform 

K_HlghVoltDsrige Powertrain Platform 

K_HighVoltEnge P·owertrain I Platform 

K_HiSpdFullPedDsnge Powertrain Platform 

K_HJSpdFullPedEnge Powertrain Platform 

K_La;u rtehPedPosDsnge PowertraJn Platform 

K_LetOffPedDsbIT me Powertraln Pla,lfom'I 

K_LowAccelDsnge Powertrain Platform 

K_LowAccelE n:ge Powertrain Pfatform 

K_LowPrreslDsnge Powertrrun 
I 

Platform 

K_LowPresEn.ge Powertrain Pl al1orm 

K_ owSpeedDsn,g:e Powertrain Platform 
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j ,GMW'8771 GM WORLOW DE ENGINEERING ST'AHDARDS I 

Cailbration !Name Location Owne, 

K_LowSpeedlEngeOff Powertrain Platform 

K_LowVehSpd1Dsnge Powertrain Platform 

K_LowVehSpd1Enge Powertrain Plalfonn 

K_LowVol Dsnge Powertrain Pl,atform 

K_LowVoltEnga Powerl rain Plattonn 

K_MaxAntiSlugTme Pow,ertrain Platform 

K - MaxFullPedOsblTme Powertrain Platform 

K_Mi nClutchDsblTme Fowertrain Platform/Powertrain 

K _ Mi nCompOsbllTme Powertrain PlaUorm/Rowertrain 

K_MiniF1ullF'edDsblCycTme Powertrnin Plattorm/Powertrain 

K_Mi niF1u 11 PedDsblTme Powertrain Platformf Powertrairi 

K_Sensor_Slope Powertrain Platform 

K _ Sensor _lrntercept Po,wertrain Pl,a1form 

K_ Sensor _P,essu.re_Ma>: Powertraln Platform 

K_Shutd:ownReqMax (1) Pow,ertrain Plattorm/Powertrain 

K_ SlugGoolT emip Thrsh PlaUorm PlaUorm!Powertralri 

K_Sluglg1nVoltThrsh Pla:tfo.rm Powertrain/Platto rm 

K_ SlugKoffMnfdTempTtush Platform Pla.UormfP,owertrain 

K_SlugMaxRef Pulses, Powertrain Platform 

K_Slllg MlnfdTemp Thrsh Plalfl:i rm PlaUo.rm/P,owertrain 

K_Slug UnderPresLml Platform Platform~Powertraifl 

K_ Torq_M_ CltohlessAC_:NormTr,q Powertrain Platf.orm 

K_ T ransientGearDsngeOff Powen:raln Platform 

K_TransientPN_DsngeOtf Powertrain Pla,Horm 

Note: 
(1) Callibration is not required for Clutch bas,ed A/0 compressor control systems, 

@ Copyri,ghl 2006 Ger1e-ral Motors C-Orporaiion A.II R~hts Reserved 

Page B of34 March 2006 

C<l~ttGM,..,,,_do 
l't,,..,J t,1 IHS w<ie, I"'-....-"' (JU" 
~ ~{;5J~Ui"i.:.. ti.l tM:I: ~ l'l»d ' ta.:tD •-i::i11"i:» h!itt ~B 



I GM WORLDWIDE ENGINEERING STANDARDS GMW8771 

3.3.3 Top of Travel Clutch. 
The Top of Travel Clutch switch and Clutch Pedal 
Position sensor are optional on manual 
transmission applications only. The switch or 
sensor is mandatory for all vehicles equipped with 
cruise control and also for all North American 
Applications even if these applications are 
released in the non North American markets. 
However, the switch or sensor is optional for inon 
North American applications not equipped with 
cruise control. 

3.3.3.1 Top of Travel Clutch Switch 

This switch is a momentary contact normally 
closed switch lo Run/Crank voltage. The Clutch 
switch ope11S when the operator depresses the 
clutch pedal. 
3.3.3.2 Clutch Pedal Posmon (CPP} Sensor. 

A potentiometer provides an indication of the clt.11tch 
pedal position . The ECM uses this input to 
determine the current pedal position relative to the 
total range of pedal travel available on a vehicle. 
Reference GMW8777 Section 3.3.5 PPEI 
Transmission Subsystem Requirements. 
3.3.4 A/C Compressor Relay Control. 
This signal is a discrete low side driver output from 
the Powertrain Electronics. The output shall be 
pulled low for tOr'r'lpressor MgaQAr'r'IMl on all 
vehicles with NC compressor. 
This interfac,e may be emission related. Refer to 
GMW8762 Seclion 1.4 PPEI On-Board Diagnostics 
Requirements for platform design guidelines. 
3.3.5 A/C High-Side Pressure Supply. 

This regulated voltage Is supplied by the 
Powertrain Electronics to the NC High-Side 
Pressure Sensor. This may be a shared supply line 
with other devices. 

This interface may be emission related. Refer to 
GMW8762 Section 1.4 PPEI On-Board Diagnostics 
Requirements for platform design guidelines. 
3.3.6 A/C High-Side Pressure. 

The Powertrain Electronics provldes an analog 
input that reads the NC High-Side pressure sensor 
ou1put. The sensor has a ratiometric output 
voltage that is proportional to pressure. 
This iriterface may be emission related. Refer to 
GMW8762 Section 1.4 PPEI On-Board Diagnostics 
Requirements for platform design guidelines. 
3.3.7 A/C High-Side Pressure Return. 

This interface may be emission related. Reier to 
GMW8762 Section 1.4 PPEI On-Board Diagnostics 
Requirements for platform design guidelines. 
The Powertrain electronics shall provide the 
algorithm diagnostic to detect an "open" connection 
of the A/C High~Side Sensor Return hardwire 
signal. The sensor interface shall indicate a sensor 
voltage oul of normal operating range when this 
condition exists. See Section 4 for algorithm 
requirements to disable the NC compressor to 
protect compressor if AC_Pressure is out of range. 
3.4 Failure Modes and Diagnostics. 
Reference GMW8772 Section 3.4 PPEI Serial 
Data Architecture Requirements for serial data 
failure n'lodes and aiagnMtic ir'lformatlM. 
Powertrain shall diagnose the NC High-Side 
Pressure Sensor for low voltage and high voltage. 
A diagnostic trouble code shall be set for low 
voltage. A second diagnostic trouble code shall be 
set for high voltage. 
Platform and Powertrain shall provide appropriate 
diagnostics and fallsolt for each of their inputs and 
outputs. See Section 4. 

@C-Opyright 2006 General Motors CO<poralf-011 All Rights Reserved 

March 2006 

COVf11rtGMW"•it,,oe 
Plv•\j..,t,, IHSi,,°" '"""" ,.oJ, GWJ 
Jib"'1,n)el.i!.f.Cllu• f'IQf,M)fio.r'(l~t'ilQd•UJ.UAk.ur,w,-hi:.n H S 

Page 7 ol 34 
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3.5 Electrical Characteristics. 
3.5.1 Top of Travel Clutch. 
Reference GMW8762 Section 3.3.2 PPEI Electrical 
Requirements. 
3.5.1.1 Top of Travel Clutch Switch. 
The Top of Travel Clutch Switch is a normally 
closed switch, sourced by Run/Crank, which opens 
when the clutch is depressed. 
Reference GMW8762 Section 3.3.2 PPEI Electrical 
Requirements ror details. 
3.5.1.2 Clutch Pedal Position (CPP) Sensor. 
The CPP Sensor shall be a potentiometer with a 
resistance of 3k Ohm between the CPP Vref and 
CPP Rtrl terminals . 
Referen_ce GMW8777 section 3.5.2.2 CPPS 
Electrical Requirements for details. 

3.5.2 A/C Compressor Relay Control. 
The output ol the Powertrain Electronics shall have 
the characteristics of a low side driver, LSD2, as 
described 1n GMW8762 Section 3.1 PPEI Electrical 
Requirements. 
This interface may be emission related. Refer to 
GMW8762 Section 1.4 PPEI On-Board Diagnostics 
Requirements for platform design guidelines. 
3.5.3 A/C High-Side Pressure Supply. 
Reforence GMW8762 Section 3.5 for electrical 
characteristics. 
3.5.4 A/C High-Side Pressure. 
Reference GMW8762 Section 3.5 for electrical 
characleri sties. 
3.5.5 A/C High-Side Pressure Return. 
Reterence GMW8762 Section 3.5 for electrical 
characteri sties. 
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4 Algorithm 
4.1 Air Conditioning Compressor Control Algorithm Requirements 
4.1.1 General Overview. 

GMW8771 

The Air Conditioning Compressor algorithm is partitioned between the Platform and Powertrain controllers. 
This interface applies to clutch based or clutchtess designs. which support the following AiC compressor 
technology types: 

• Fixed displacement 

• Pneumatically controlled variable displacement 

• Electronically controlled variable displacement 
Powertrain is responsible for the reading of the NC high-side refrigerant pressure sensor for all types of 
systems. 
For systems with an A/C Control relay, the Powertrain electronics provides the control algorithm to determine 
the compressor control relay state. In response to an "NC requesr from Platform, Powertraln will change the 
state ot the A/C control relay when it has ade-quately prepared for the expected change in A/C toad on the 
engine. At any time while the compressor is engaged, Powertrain has the responsibility of disabling the A/C 
compressor for compressor protection reasons. Powertrain may also de-activate the NC compressor relay for 
acceleration or deceleration events. Powerlrain may also control the compressor to a specific slate to comply 
wilh 0BD II requirements for emissions con1rol/diagnostlcs (e.g. DVT and end of line testing). Note: the A/C 
Compresso, Relay is not requi<ed for vehicles sold in non-0BD II compliant matkets. The AJC relay may be 
desired for quicker AJC enable and disable response. 
For Fixed Displacement and Pneumatically Controlled Variable Displacement compressors, Powertrain may 
also energize the A/C compressor relay to enable the compressor during engine cranking to remove A/C 
refrigerant slug from the compressor. 
In systems without an A/C relay (i.e., non-O8D compliant markets, and/or with Electronically Controlled 
Variable Displacement (ECVD) compressors), the Platform electronics provides the algorithm to control the 
compressor load directly based on it's own lnpuls and serial data information received from Powertraln. As 
with A/C relay based systems, an UA/C requesr is provided from Platform to Powertrain. Powertrain will in 
turn respond via serial data with a permission lo Platform to engage the A/C compressor load. Fundamental to 
the Powertrain's ability to maintain engine performance requirements, the Platfonn shall control the A/C 
compressor, such that, the ~radient ot compres.sor load does not exceed a threshold maximum. This gradient 
load threshold is provided as a serial data signal from Powertrain and may change dynamically based on 
engine conditions. At any time while the compressor is engaged. the Powertrain electronics may request 
Platform to disengage, or delay the enga{JemenVdisengagement ot the NC compressor for A/C system 
protection reasons or lor vehicle acceleration/deceleration events. Note: For ECVD engagement means a 
change of state from ucompressor Idle" (minimum stroke) to normal operation. ECV0 compressor 
disengagement indicates a change of state from normal operation to "compressor idle" sta1e. Reference 
Section 4.1.8.3 for an overview of the ECVD compressor operating event sequences. 
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4.1.2 Platform Algorithm Requirements . 
4.1.2.1 Context Diagram 

HVAC 
Outputs 

PLATFORM I POWERTRAIN 
! 

••••••••••••• NC I mpressor.:14-_________________ ..;.;.;::..;:;;:======------1 

Conttol : 
Relay : 

,,,.---...__,_ 
/IOl)lieaUon HV AC 
WCTiic: 6wilo!l 
and %nso, ► Inputs 
in1arnntti011 

( \ 
1 AC Compressor \ 

.....,.,,v""c·_"'"1rp_11.,..L...,oata..,...._ .. ,.►: Con11ot Al!}<>l'ithm 

HVAC 
Control 
System 

Afr Conditio 

Notes: 

HVAC 
'---"-HV'--"-=0=S=!l<!Ci= ·nc= "'-'-1"--0 ----,0iagnostic:s 

sor Normalized Load 
sor Normalized Load \/a1idil 

ECM 

Sena! Data 
Me-$Sage 
Handling 

~equlrod for NC Fan run,on control due to A/C and cooling fan control basoo on AIC h,gh•sldo lluid pressure. 
2. Data optionally rcqu,roo by Platform HVAC subsystem. 

Flgure 2: Air Conditlonfng Compressor Control Plalform Algorlthm Requirements Context Diagram 
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4.1.2.2 A.Ir Conditioning Compressor Type. 
Platform shall transmit to Powertrain an indication of the type of NC compressor system type, via the serial 
data signal Air Conditioning Compressor Type. The Gateway shall use a state of "None~ as a power-up 
derault for this signal. If platform has not determined the presence of an A/C compressor system or if no A/C 
compressor system is present on the vehicle, Air Conditioning Compressor Type shall be transmitted with this 
default state. Note: The initial transmissions of this signal may contain the default state during the vehicle 
power-up sequence. See GMW8762 Section 4 PPE1 Serial Data Signal and Detinitions and Framing 
Requirements for more information. 
4.1.2.3 Platform Minimum Idle Boost Level Request. 

HVAC electronics requests to increase engine idle speed for air conditioning and heating will be 
communicated via the serial data signal Platform Minimum Idle Boost Level Request The gateway module 
will send this signal to Powertrain; see GMW8766 Section 3 PPEI Engine Power Management Subsystem 
Requirements. 
4.1 .2.4 Air Conditioning Compressor Mode Request. 

The Gateway shall determine the value trans milted in the serial data signal Air Conditioning Compressor 
Mode Request. The value of this signal indicates the A/C state requested by Plalform (via lhe Gateway 
Module} based on either a hardwire signal or serial data signal received from the low speed data link. 

a. The s!gnaJ Air Conditioning Compressor Mode Request is transmitted with one of lhe following states: 
(1) '"Disengage Immediately" 
(2) ~Disengage" 

(3) '"Engage" 

b. Powertrain shall enable or disable the s1ate of the A/C Compressor based on the state of this signal, 
unless an override condition is detected, as defined in Section 4.1.3.13. 

c. The Gateway shall use a state of '"Disengage Immediately" as a power-up default for this signal. If 
Platform has not determined the preselllce of an A/C compressor system or if no A/C oompressor 
system is present on the veh1Gle1 Air Conditioning Compressor Mode Request shall be transmitted 
with this default state. Note: The initial transmissions of this signal may contain the default state 
during the vehicle power-up sequence. 

4.1.2.5 Air Conditioning Compressor Command. 

For NC systems with an NC compressor relay, the stale of this relay is provided by the serial data signal Air 
Conditioning Compressor Command. See GMW8762 Section 4 PPEI Serial Data Signa1 and Definitions and 
Framing Requirements for more informalion. • 

For ECVD systems, when no A/C relay is present on the vehicle, the Platform electronics shall control the NC 
compressor stroke based on the state of Air Conditioning Compressor Command: 

a. In response to Air Conditlonlng Compressor Command signal state transition from *On~ to "Off'', the 
Platform electronics shall take the NC compressor stroke to it.s' minimum value. The resulting rate of 
change in compressor load shall not -exoeed the load gradient value specified by Air Conditioning 
Compressor Normalized Load Gradient Allowed. 

(1) A load gradier'lt value equal to the maximum signal value (i.e., 25.5 dm3/minutes/s) shall be 
interpreted as an immediate shutdown request of the NC compressor (i.e., the compressor stroke 
shall be taken to it's minimum value as quickly as possible). 

(2} A load gradient value less than the maximum signal value (i.e., <25.5 dm3/min/s) shall be 
interpreted as a normal shutdown request of the NC oompressor (i.e., the compressor stroke 
shall be taken to it's minimum value at a rate not to exceed the gradient value). 

b. In response to Air Conditioning Compressor Command signal state transition from ~oft" to ~on", the 
Platform electronics shall control the oompressor to the minimum possible stroke for initial 
engagement. The resulting rate of change after the "Off' lo "On" transition of the compressor load 
shall not exceed that specified by Air Conditioning Compressor Normalized load Gradient Allowed. If 
possible, NC compressor system shou Id ramp in the compressor load as slowly as possible during an 
A/C compressor engagement transition . 
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4.1.2.6 Air CondiUoning Off Indication On. 

Air Conditioning Ott Indication On is used for display purposes to indicate when Air Conditioning has been 
turned off by the Powertrain controller even though Platform is commanding the compressor on. The data 
value "True~ shall be interpreted by Platform as an indication that the Powertrain electronics is commanding 
the compressor off. 
This signal is only commanded to "True" by Powertraln due to high coolant temperature. 
4.1.2.7 Air Conditioning Compressor Failed On. 

For ECVD appllcations, the Platform (Gateway) shall transmit to Powertrain an indication of whether the NC 
compressor has failed "On" via the serial data signal Air Conditioning Compressor Failed On. Powertrain 
internal algorithms may optionally use this signal for protectio111 and diagnostic reasons. The A/C Compressor 
is fai led "On" when, for example, a failure has occurred to the Platform NC compressor output driver that 
causes the A/C compressor to be stuck in the ~on" state. The HVAC module shall have a related diagnostic 
trouble code (DTC) set when transmitting this serial data signal as "True". 

For applications with an A/C Relay, when the Air Conditioning Compressor Failed On signal is equal to "True•, 
the Platform elec1ronics may optionally take default action to request Powertrain to enable or disable the 
compressor relay based on the state of Air Conditioning Compressor Mode Request signaL Relerence Section 
4.1.2.4. 

The Gateway shall use a state of *False" as a power-up defaf.111 lor this signal. If Platlorm has not oetermined 
the presence of an NC compressor system or if no A/C compressor system is present on the vehicle, Air 
Conditioning Compressor Failed On shall be transmitted with this default state. Note; The initial transmissions 
of this signal may contain the default state during the vehicle power-up sequence. 
4.1.2.8 Air Conditjoning Compressor Normalized Load. 
For ECVD compressor systems, the Platform electronics shall calculate and transmit to Powertrain via the 
Platform Gateway the signals Air Conditioning Compressor Normalized Load and Air Conditioning 
Compressor Normalized Load Validity. 

Air Conditioning Compressor Normalized Load value is ~ependent on the states of Air Conditioning 
Compressor Mode Request and the Air Conditioning Compressor Command as defined in the following table: 

Air Conditioning Air Conditioning I Air Conditioning 
Compressor NormaJlzed Load Compressor Compressor 

[ Nm/(kPa •min) ] Mode Request Command 

K_AC_LoadSe-alingFactor X 
I 

"On" 
• (I_ Value_Actual 

. K_SolenoidCurrentOlfset) o.s 
(don't care) 

• (V_Air_Actual 

+ K_AltSlowOffset)0.5 
See Section 4.1 .2.8 (a) 

0 "Engage" "Off" 
See Section 4.1.2.8 (b) 

0 aDisengage" or "Disengage "Off" 
See Section 4.1.2.8 (c) Immediately" 

The Platlorm electronics shall determine the value of Air Conditioning Compressor Normalized Load as 
follows: 

a. Air Conditioning Compressor Normalized Load is calculated as follows (reference only, empirical 
equation between quantities): when the following conditions are present 
( 1) Air Conditioning Compressor Command signal has been received equal to "On~, and 

(2) Air Conditioning Compressor Mode Request has been transmltted equal to "Engage". 
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Air Conditioning Compressor Normalized Load (dm3/min) .. 

K_AC_LoadScalingFactor • (I_ Value_Actual - K_SolenoidCurrentOffset) M 

• (V_Air_Actual + K_AirSlowOlfset)°-5 LNm/(kPa ·min)] 

Where: 

I Value_Aclual = A/C solenoid current (Ampere) and shall be greater than 
K_SolenoidCurrentOffset 

V _Ak_Actual .. A/C system air induction air flow across the A/C evaporator (dm3/min) 

K_AC_LoadScalingFactor • This is a Platform determined calibration. located in the Plalform 
electronics which represents the A/C compressor load scaling factor. (unitless) 

K_SolenoidCurrentOtfset = This is a Platform determined callbration, located in the Platform 
electronics, which value represents the NC solenoid current otfset (Ampere). 

K AirSlowOffset .. This is a Platform determined calibration, located in the Platform eloctronics, 
- which value represents the NC system air induction air flow offset (dm3/min). 

Note: The equation is for reference only and may change with Platfomt compressor applications. 
b. Air Condltioning Compressor Normalized Load shaU be transmitted with a value of "O~ until it can 

be calculated by the Platform electronics. During the NC compressor engagement transition, where 
the following conditions are present: 

( 1) Air Conditioning Compressor Command signal has been received equal to "Off", and 

(2) Air Condltlonlng Compressor Mo.de Request has been transmitted equal to ~Engage". 

Note: The HVAC controller is not expected to send any value for load anticipation. Powertrain shall 
manage this transient condition as specified in Section 4.1.3.8. 

c. Air Conditioning Compressor Normalized Load shall be set to "O" normalized compressor load 
when the following conditions are present: 

(1) Air Conditioning Compressor Command signal has been received equal to "Off", and 

(2) Air Conditioning Compressor Mode Request has been transmitted equal to "Disengage" or 
"Disengage Immediately". 

d. Air Conditioning Compressor Normelized Load variation shall not exceed lhe toad gradient value 
provided by the signal Air Conditioning Compressor Normalized Load Gradient Allowed, when 
the following conditio!'ls are present: 

p) Air Conditioning Compressor Command signal has been received equal to "On", and 

(2) Air Conditioning Compressor Mode Request has been transmitted equal lo ~engage~. 

e. Air Conditioning Compressor Norma-lized Load shall be sel equal to lhe default value of 0.0 if any 
of the following conditions are present: 

(1) HVAC system power-up Is In progress, or 

(2) The presence of an NC compresso.r system has not been detected, or 

(3) No A/C compressor system is present on the vehicle. 

Note: The initial transmissions of tnis signal may contain the default value during the vehicle power-up 
sequence. 

4.1.2.9 Air Conditioning Compressor Protection. 

For all A/C systems, Powertrain is responsible for determining when to disable the compressor for protection 
reasons. For ECVD systems, the Platform shall disable the compressor immediately based on the following 
signals receivec;f from Powertrain: 

a. The Air Conditioning Compressor Command is equal to "Off", and 

March 2006 

O.V/'111-i G~I I\....,...., 
Plv>•J••llr1!t1l>'-""" 1t,,,,,.-..t,G1,tll 
~~dbo a, .. Qt.No•~ p.,·l'Mad .tt~u:l lt'.aflM- l•:.n HS 

@ Copyrigtil ~06 General Mo.ors Corporation All Rigtils Reserved 

Page 13 of 34 



I GMW8771 GM WORLDWIDE ENGINEERING ST AND ARDS I 

b. The Air Conditioning Ccmpressor Normalized Load Gradient Allowed is equal to Mmaximum·. 
See Sections 4.1.3.13.3, 4.1 .3.13.4 and 4.1.3.13.5. 

4.1.2.10 Air Conditi oning Compressor System Virtual Device Ava ii ability. 
Air Conditioning Compressor System Virtual Device Avallablllty is transmitted by lhe Gateway. This 
signal indicates when the Gateway has detected a supervision failure with the original transmitter (e.g., HVAC 
module) of the signals Air Conditioning Compressor Normalized Load, Air Conditioning Compressor 
Normalized Load Validity, Air Conditioning Compressor Failed On, and Air Conditioning Compressor 
Mode Request. 

4.1.3 Powertrain Algorithm Requirements. 

4.1.3.1 Context Diagram. 

PLATFORM l POWERTRAIN 

4-'NC~c.o~~•l!MO=r!......;.~ Powert,ain NC sscr ccr,:rol 
Con1rd Relay Outputs 14-....:.=.~==:::::....:=~~ 

Gateway 
Or 

HVAC 
Module 

Ser1atDala 
Message 
Handling 

No10$: 

Serial Dala 
Message 
Handfing 

~r Comp<esso 
,----°'-a=a_~1m_o _ __ ,1 Diagnostics 

1. Aeq.Jlred 10, AA::: Fao 11.10-00 conuol due 10 A/C aoo coollnp 1an col)(fOI basoo Oil AlC high~e llu'd prem.-e. 
2 O~l\ Ol)Uonaly r1uiuired l:,j P1atfomt HVAC $\Jb5y~1"1' 

Figure 3: Afr Conditioning Compt'essor Control Powertrain Algorithm Requirements Context Diagram. 
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4.1.3.2 Air Conditioning Compressor Type. 

Powertrain shall determine A/C compressor system type, via lhe serial data signal Air Conditioning 
Compressor Type received from the Gateway. Powertrain shall always assume a default slate of •None· for 
this signal. See GMW8762 Section 4 PPEI Serial Data Signal and Definltions and Framing Requirements for 
more information. 
4.1.3.3 Air Conditioning Compressor System Virtual Device Availability. 

Air Conditioning Compressor System Virtual Device Availability is received by Powertrain from the 
Gateway. Powertraln shall use this signal to determine the proper operation (default action) in the event of a 
failure with the original source of the following signals: Air Conditioning Compressor Normalized Load, Air 
Conditioning Compressor Normalized Load Validity, Air Conditioning Compressor Failed On, and Air 
Conditioning Compressor Mode Request. 
4.1.3.4 Air Conditioning Refrigerant High Side Fluid Pressure. 

Powertrain shall transmit to Platform the current air conditioning refrigerant high side pressure and its 
associated validity via the serial data signals Air Conditioning Refrigerant High Side Fluid Pressure and 
Air Conditioning Refrigerant High Side Fluid' Pressure Va/fdlty. If there is no air conditioning compressor 
on the vehicle, these serial data signals shall be transmitted with default values of "O" and "Invalid", 
respectively. Specific serial data signal requirements are defined in GMW8762 Section 4 PPEI Serial Data 
Signal and Definitions and Framing Requirements. 
The NC high-side pressure sensor is read by the Powertrain controller as defined per Section 3. See Section 
4.1.8.1 for definilions of the related calibrations, K_AC_PresSensor_Slope and K_AC_PresSensor_Offset, 
which define the sensor characteristics. 
4.1.3.5 Engine Coolant Temperature Requirements. 

Powertrain shall provide to Platlorm engine coolant temperature and its' validity, via the serial data signals 
Engine Coolant Temperature and Engine Coolant Temperature Validity. 
4.1.3.6 Engine Intake Air Temperature Requirements. 

Powertrain shall provide to Platform intake air temperature and its validity, via the serial data signals Engine 
Intake Air Temperature and Engine Intake Air Temperature Validity. 
4.1.3.7 Idle Air Compensation Control. 

For cycling clutch A/C systems, If Air Condf.tlonlng Compressor Mode Request has transitioned from 
"Engage to Disengage• or "Engage to Disen-.gage Immediately", Powertrain shall prevenl adjustment of 
nominal idle speed lo a lower value until vehicle speed has exceeded K_AC_VehicleSpeedThrsh. This 
action is taken to prevent engine speed surging caused by temporary loss and re·application due to Platform 
HVAC requests. 
4.1.3.8 Air Conditioning Compressor Actual Torque. 
The Powertrain electronics rec;eives the signal Air Conditioning Compressor Normalized Load from the 
Platform Gateway. This signal is used for engine torque cliange compensation by idle and engine speed 
-control system for vehicles supporting ECVD AJC compressors only. See GMW8762 Section 4 PPEI Serial 
Data Stgnal and Definitions and Framing Requirements for more informat10n. 
Powerlrain shall determine the value of the variable AC_Compressor_Actual_Torque based on the following 
equation: 

AC_ Compressor _Actual_ Torque "' 

Where: 

Air Conditioning Compressc,.r N.ormalized Load (or K_Torq_M_CttchlessAC_NormTrq} 
• AC_Pressure / Englne_Speed 

Air Conditioning Compress.or Normalized Load -a see Section 4.1 .2.8. [Nm/(kPa •min)] 

K_Torq_M_CltchlessAC_NormTrq = (replacement) calibration, only us,ed for A/C compressor 
engagement transition until HVAC is able to calculate and send a value for Air Conditioning 
Compressor Normalized Load which is greater than "On (see Section 4.1.3.9 and Data Dictionary 
Section 4.1 .8.1). 

AC_Pressure = A/C Refrigerant High Side Fluid Pressure (see Data Dictionary, Section 4.1.8.2). 
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Englne_Speed = Engine speed (see Data Dictionary, Section 4.1.8.2). 
4.1.3.9 Air Conditioning Compressor Anticipated Torque 

The following requirements apply to vehicles supporting ECVD NC compressors only. 
The Powertrain electronics shall provide lhe calibration K_Torq_M_CltchlessAC_NormTrq in order to 
calculate an anticipated AC_Compressor_Actual_Torque as defined in Section 4.1.3.8. The anticipated AC 
compressor torque value is required in order to compensate for the initial torque change (inertia and initial 
pressure build-up) during the transition from the ''disengaged" to *engaged" state of the compressor by 
Powertraln idle and engine speed control systems. 
Powertrain shall use the calibration K_Torq_M_CltchlessAC_NormTrq in order to calculate the anticipated 
AC_Compressor_Actual_Torque when the loHowing conditions are satisfied: 

a. Air Conditioning Compressor Mode Request has been received by Powertrain equal to "Engage" 

b. Air Conditioning Compressor Command is being transmitted by Powertrain equal to ~Off". 

Following the compressor engagement, i.e., Air Conditioning Compressor Command is being transmitted 
by Powertrain equal to ·oN" and as soon as an Air Conditioning Compressor Normalized Load signal 
greater than "OD is received by Powertrain electwnics, the calibration K_Torq_M_CltchlessAC_NormTrq 
shall be replaced by the actual Air Conditioning Compressor Normalized Load in order to calculate the 
actual AC_ Compressor _Actual_ Torque. 
4.1.3.10 Air Conditioning Compressor Command. 
The serial data signal Air Conditioning Compressor Command On transmitted by Powertrain to indicate the 
command state of the NC Compressor. Also see Section 4.1.1.1 and GMW8762 Section 4 PPEI Serial Data 
Signal and Definitions and Framing Requirements for Platlorm requirements related to this signal. 

a. For all A/C systems with an NC relay, a state of ·on" shall indicate the relay is energized, resulting in 
the closure of the relay output contacts and the NC compressor being enabled. A state of "Off" "shall 
indicate the relay is de-energized, causing the relay output contacts to open and the A/C compressor 
is disabled. The state ol lhe Air Conditioning Compressor Command signal shall be set to "OU- any 
time a failure is detected with the A/C Compressor Relay hardware output See Section 4.1 .3. 13. 

b. For A/C systems without an NC relay (ECVO NC compressor systems in non-O8O II markets), Air 
Conditioning Compressor Command and .Air Conditioning Compressor Normal/zed Load 
Gradient Allowed shall indicate the "permission" to the Platform electronics to allow engagement or 
requesl disengagement of the NC compressor based on the following (See Section 4.1 .3.13): 

(1) An Air Conditioning Compressor Command state of ·on•· shall indicate that NC compTessor 
engagement is pe,mitted and that the Powertrain electronics has adequately prepared for the 
pending change in the compressor load. Powertraln shall send the Air Conditioning 
Compressor Load Gradient Allowed with the maximum value of load gradient the engine can 
tolerate and still maintain engine performance. 

(2) An Air Conditioning Compressor Command state of "Off" "shall indicate that NC compressor 
disengagement is being requested {or compressor engagement is no longer permitted). 

(3) The state of the Air Conditioning Compressor Command signal shall be set to "Off" any time 
the Air Conditioning Compressor Mode Request is equal lo "Disengage" or ~orsengaga 
Immediately". 

4.1.3.11 Air Conditioning Off tndication On. 

The Powertrain electronics shall transmit Air Conditioning Off Indication On set lo "True" if the following 
requirements are satisfied: 

a. Air Conditioning Compressor Mode Request is being received equal to "Engage". 
b. Air CondWoning Compressor Command is being transmitted with a value of "Off". 
c. The air conditioning compressor Is being commanded off due to high coolant temperature. 

II any of the above conditions are not satisfied, Air Conditioning Off Indication On set to kFalse~. 
4.1.3.12 Air Conditioning Compressor Normalized load Gradient Allowed. 
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For ECVD compressor applications, Powertrain shall transmit to Platform the serial data signal Air 
Conditioning Compressor Normalized Load Gradient Allowed. This signal shall be normalized as delined 
in Section 4. 1 .3.8. 

Air Conditioning Compressor Normalized Loitd Gradient Allowed shall reflect the following information: 
Maximum allowed compressor load gradient tor the existing powertrain operating conditions, whici1 include the 
following: 

a. While the signal Air Conditioning Compressor Command is equal to ~on", Powertraln shall adjust 
Air Conditioning Compressor Normalized Load Gradient Allowed to the maximum value possible, 
which will not affect engine performance as perceived by the vehicle operator (e.g. idle stability) 

b. When the signal Air Conditioning Compressor Command transitions to "OH": 
(1) Powertrain shall Indicate an ulmmediate Shutdown" of the AJC Compressor by setting Air 

Conditioning Compressor Normslized Load Gradienl All.owed equal to its maximum value 
(see GMW8762 Section 4 PPEI Serial Data Signal and Definitions and Framing Requirements} as 
a result of a pending engine stall, fast vehicle launch oondrtion, wide-open throttle c-0ndition or 
protection reason. 

(2) Powertrain shall indicate a "Controlled Shutdown" of the A/C compressor by setting Air 
Conditkming Compressor Load Gradient Allowed equal to an intermediate value as a result of 
coolant system faults, compressor failed "On" or serial data taults. 

Powertrain shall set and maintain Air Conditioning Compressor Normalized Load Gradient A/lowedequal 
to the minimum "engagement" value prior the Air Condirioning Compressor Command being set equal to 

4.1 .3.13 Powertrain A/C Compressor Control. 
Powertrain can control the AJC compressor via the following methods: 

a. By an A/C Compressor Relay if present (clutch type compressor or ECVD compressor in 080 II 
vehicle markets). 

b. By a serial data signal request Air Conditioning Compressor Command to Ille Platlorm HVAC 
controller (ECVD compressor in non-OBDtJ vehicle markets). 

Powertrain shall control the A/C Compressor during lo the following conditions: 
a. While the engine is cranking, Powertrain may activate the NC Compressor to remove slug in the 

refrigerant system. Reference Section 4.1.3.13.1 . 

b. An A/C Compressor override maybe requested by a Scan Tool through device control. Reference 
Section 4.1.3.13.2. 

c. While the engine is running, Powertra in shall determine the A/C Compressor enable/disable state 
based on the following requirements: 
(1) The AJC compressor shall be enabled if both of the following conditions are satisfied: 

(a) The Powertrain electronics has prepared and is ready to manage lhe addition of the pending 
AJC compressor load. For ECVO AJC systems the signal Air Conditioning Compressor 
Normalized Load (see Section 4.1.3.8 and Section 4.1.2.8) provides an indication of the 
pending compressor load. 

(b) The Air Conditioning Compressor Mode Request (Request (reference Section 4.1.2.4) is 
equal to "Engage". 

(2) The AJC Compressor shall be disabted or remain disabled if any of the following conditions are 
present 
(a) The Powertrain electronics is not ready to manage the addition of the pending NC compressor 

load, or 
(b) The Air Conditioning Compressor Mode Request (reference Section 4.1.2.4} is equal to 

~Disengage" or "Disengage Immediately": 

i. If the Air Conditioning Compressor Mode Request is equal to "Disengage" Powertrain 
is allowed to compensate for the change In compressor load prior to disabling the NC 
Compressor. 
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ii. If the Air Ccndltlonlng Compressor Mode Request is equal to ~Disengage 
Immediately .. , Powertrain shall disable the A/C Compressor unconditionally. 

(3) The Powertrain electronics shall control to the enable/disable requirements above, unless one of 
the following override conditions have occurred (Note: the slate of ''Disengage Immediately" shall 
take priority over these conditlons): 
A/C Compressor disabling conditions: 

(1) Due to protect compressor for engine speed protection reasons. See Sectfon 4.1.3.13.3. 
(2) Due to protect compressor if battery voltage is out ol range. See Section 4.1.3.13.4. 
(3) Due to protect compressor if AC_Pressure is out of range. See Section 4.1.3. l 3.5. 

(4) A/C Compressor enabling fs delayed until the A/C Compressor has been disabled for a 
minimum period of time. See Section 4.1 .3.13.6. 

(5) Due to high engine coolant temperature. See Section 4.i .3.13.7. 
(6) To provide all available engine power for maximum vehicle performance. See Sectfon 

4.1 .3.13.8. 
(7) To improve vehicle launch performance. S8'8 Section 4.1,3.13.9. 

(8) For Powertrain specific reasons. See Sectian 4.1 .3, 13.1 0. 
(9) AJC Compressor engagement and disengagement delayed due to Powertrain diagnostics. 

See Section 4.1.3.13.11 . 
(10) Due to compressor failed "On" condition detected by Platform. See Section 4.1.3. i 3.12, 
(11 ) Due to detection of a serial data failure. See Section 4.1.3.13.1 3. 

4.1.3.13.1 Enable the A/C Compressor during engine crank to remove slug in the refrigerant system. 
The Powertrain controller may enable the NC Compressor while the engine is cranking to remove slug in the 
refrigerant system, If required to remove slug, the A/C Compressor Relay shall be engaged until 
Engine_ Reference_Pulse_Count is equal lo K_SlugMaxRefPulses or K_MaxAntiSlugTme seconds, 
whichever occurs first. The A/C Compressor shall be enabled for anti-slugging when all of the following 
conditions are satisfied: 

a. The engine is cranking as determined by Powertrain, 
b. The air conditionfng refrigerant tligh side fluid pressure as determined by Powertrain is greater than or 

equal to K_SlugUnderPreslmt 
c. The system voltage as determined by Powertrain is greater than or equaJ to K_SluglgnVoltThrsh. 
d, The engine coolant temperature as determined by Powertrain is less than K_SlugCoolTempThrsh. 

e. The intake air temperatllre as determined by Powenrain, at Lhe las! time when the engine running 
state was true, is greater than K_SlugKoffMnfdTempThrsh. 

f. The intake air temperature as determined by Powertrain, when the Run/Crank input transitions to hlgh, 
is greater than K_SlugMnfdTempThrsh. 

4.1 .3.13.2 A/C Compressor enable/disable override requested by a Scan tool through device control. 
GM corporate device control requirements are documented by the GMPT GMLAN Diagnostic Test Mode 
Configuration Specification. 

4.1.3.13.3 A/C Compressor engage and disengage control to prevent compressor damage and engine 
stall. 
The Powertrain controller shall disable the A/C Compressor if the engine speed is not within an acceptable 
range to protect the compressor lrom damage or to prevent engfne stall. 

a. The NC Compressor disable and enable range due to engine speed is shown in Figure 1 below, 
b. AH ol the calibrations in the fi-gure, with the exception of the engine stall calibration 

K_LoWSpeedEngeOff. are Platform owned calibrations located In the Powertrain electronics. 
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c. PRNOL_Stale is used to determine Parlk/Neulral vs. Gear for an automatic transmission. 
(1) II a Clutch Switch is available tor a manual transmission, "Park/Neutral" will be indicated when 

Manual_Trans_Clutch_State is equal to ''Depressed". 
(2) If a clutch swilch is not available for a manual transmissior\ application, utn Gear· shall be 

assumed. 

aged if time in I.his range is grea 
CompressorLoSpdDsblTme 

aged if time In 1his range Is grea 
K_CompressorHiSpdOsbtTme 

i I 
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lmmedialely 
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t
i j. t ~ ~- Engine Speed 

I< LowSpeedEngeOH 
0 APM 

K_LowSpeedOsnge 

In Park/Neuttal: 
K_HighSpeedPN_E11geOfl 

lo Gear: 
K HighSpeedGearE(lgeOtt 

In ParklNeutral: 
K_ConlinuousPN_Osnge+ 
t<_TransientPN_DsngeOff 

In Ge111r~ 
K Con11nvousPN Osngat 
K TranslentGearDsn eOH 

Til Park/Neutralt 
ILOontlnuousPN Osnge 

In Gear: 
K_ContinuousPN_Osngo+ 
K_Continuous(3earDsngeOff 

Figut8 4 A/C Compr8Ssor OISalll.ed/Enable Range tor E11g1ne Speed Prol9CIIOO 

Figure 4 Notes: 
• "Engagement Allowed" defines the band of engfne speed where the powertrain controller is not 

prevented from enabling lhe NC Compressor. 
• "Disengage Immediately" defines the ,ange of engine speed where the powertrain controller shall 

disable the NC Compressor as fast as possible due to compressor speed protections. 
• "No Engagement Allowed~ defines the band of engine speed where the powertrain controller is 

prevented from enabling lhe NC Compressor due to engine stall and compressor speed protections. 
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4.1.3.13.4 A/C Compressor disabled to protect Compressor Components If battery voltage Is out of 
range. 
The Powertrain controller shall disable the NC Compressor as fast as possible if either of the following 
conditions Is satisfied; 

a. Run/Crank voltage is greater than K_HighVoltDsnge with K_HighVoltEnge {platform owned 
calibrations) acting as a hysteresis pair. 

b. Hun/Crank voltage is less than K_LowVoltDshge with K_LowVoltEnge (platform owned calibrations) 
acting as a hysteresis pair. 

4.1.3.13.5 A/C Compressor disabled to protect Compressor if AC_Pressure is out of range. 
The Powertrain controller shall disable the NC Compressor as fast as possible if any of the following 
conditions are satisffed: 

a. AC_Pressure is greater than K_HighPresDsnge with K_HighPresEnge (platform owned 
calibrations) acting as a hysteresis pair. 

b. AC_Pressure is less than K_LowPresDsnge with K_LowPresEnge (platform owned calibrations) 
acting as a hysteresis pair. 

c. A fault (Fault_Active_AC_Pressure = True) is dete<:ted. 
4.'1.3.13.6 A/C Compressor enable delayed until A/C Compressor has been disabled for a minimum 
period o1 time. 
The Powertrain controller shall delay enabling the NC Compressor until it has been disabled tor at least 
K_MinCompDsblTme (platform owned calibration) seconds. This delay is bypassed for device control 
overrides by a Scan 1001. This minimum disable lime does not apply 10 A/C Comptessor enable/disable 
events during engine crankl ng ( see Section 4. 1.3. 13. 1 ) . 
4.1 .3.13.7 A/C Compressor disabled due to high engine coolant temperature 
The Powertrain conlroller shall disable the A/C Compressor when Engfne_Coolant_Temperature is greater 
than K_AC_EngCoofTempDsnge and shall not re-enable the compressor until 
Engine_Coolant_Temperature is less than K_AC_EngCoolTempEnge. 
4.1.3.13.8 A/C Compressor disengaged to provide all available engine power for maximum vehicle 
performance. 
The Powertrain controller shall disengage the NC Compressor during wide-open throttle maneuvers tor 
increased vehicle performance. The NC Compressor shall be disabled immediately for a minimum time period 
of K_MinFullPedDsblTme seconds if All of the following conditions are satisfied: 

a. The ac:eelerator pedal position is greater than K_FullPedDsnge, wilti K_FullPedEnge as a 
hysteresis. 

b. The engine speed is lower than K_HiSpdFullPedOsnge, with K_HiSpdFullPedEnge as a hysteresis. 
c. Ambient_Air_Pressure is greater than K_BarometerThre.shold. 
d. A minimum time period of K_MinFullPedOsblCycTme seconds has elapsed since the end ol the last 

wide open throttle .A/C Compressor disable event. 
e. To avold a short A/C Compressor engagement during a gear shift, the clutch shall continue to be 

disabled after leaving condition (a) tor !he lime period of K_LetOff PedDsblTme seconds. 
f. The A/C Compressor will continue to be disabled as long as the wide-open throltle condition exists up 

to a maximum time period of K_MaxFullPedDsblTme seconds. 
Note: All caltbrations in this section are Platfo,m owned calibrations located in the Powertrain electronics. 
4.1.3.13.9 A/C Compressor disabled to improve vehicle launch performance. 
The Powertrain controller may disable the NC Compressor during a heavy launch condition. A heavy launch 
is defined for high road grade or "fast drive-away" vehicle operation when all of lhe following conditions are 
met: 

a. The accelerator pedal ls depressed further than K_LaunchPedPosDsnge as a function of engine 
speed. 

b. The vehicle speoo is below K_LowVehSpdDsnge with the hysteresis K_LowVehSpdEnge. 
c. Vehicle acceleration is less than K_LowAccelDsnge with the hysteresis K_LowAccelEnge. 
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The A/C Compressor shall continue to be disabled after leaving condition (a) for the time period or 
K_l etOff PedOsblTme seconds. 
Guideline for this calibration; In hot weather and on a level road, the A/C Compressor shall stay enabled 
during a ~normal drive-away". 

Note: All calibrations in this section are Platform owned calibrations located in the Powertrain electronics. 
4.1.3.13.10 AJC Compressor disabled for Powertrain reasons (Powertrain Optional). 

a. The Powertrain controller may immediately disable or delay enabling the A/C Compressor for 
Powertrain specific reasons, which incluoe, but are not limited to the following: 
(1) Engine load management 
(2) Transmission shift events 

(3) Engine stall prevention 
(4) Engine speed stabilization for a start 
(5) Transition to closed lhroUle 

b. Powertrain shaU limit the duration that the A/C Compressor is disabled to K_ShutdownReqMax 
seconds, except for service device control or Crank Angle Sensing Error (CASE) Learn during 
Dynamic Vehicle Test. 

4.1.3.13.1 1 A/C Compressor Engagement and Disengagement delayed due to Powertraln Diagnostics 
(Powertrai n optional). 
The Powertrain conlroller may delay engagement or disengagement of the A/C Compressor when requested 
by Powertrain diagnoslics. The Catalyst Monitor Diagnostic and the EGR (Exhaust Gas Recirculation) Quick 
Tesl Diagnostic may requl,e the A/C Compressor lo remain engaged or disengaged in order to stabilize 
conditions, allowing the diagnostics to run and avoid any OBD-11 non-compliance issues. Diagnostics will only 
be allowed to override Platform NC control to remain engaged if none of the NC Compressor Protection 
Immediate shutdown conditions are present. The A/C Compressor Immediate Shutdown Conditions are 
defined (refer to Section 4.1.3.11.c) as Engine Speed Protection, Battery Voltage Out of Range, the A/C High 
Side Pressure Out of Range and if the Air Conditioning Compressor Mode Reque$t is received as 
"Oisen{lage_tmmediately". No priority scheme is required for diagnostic overrides since the EGR Diagnostic 
Request and the Catalyst Monitor Diagnostic Request operate in mutually exclusive regions. 
4.1 .3.13.11 .1 A/C Compressor engagement and disengagement delayed due to Catalyst Monitor 
Diagnostic Override. 
When A/C compressor is disengaged the Catalyst Monitor Oiagnos!Jc can request that the air conditioning 
compressor remain off for up to K_DlagCiulchDeray_CatMon seconds. When the NC Compressor is 
engaged the Catalyst Monilor Diagnostic can request that the air conditioning compressor remain engaged for 
up to K_DiagOverrideOnMax_CatMon seconds. 
4.1.3.13.11.2 AJC Compressor engagement and disengagement delayed due to EGR Diagnostic 
Override. 
When A/C clutch is disengaged or engaged the EGR Diagnostic can request that the air conditioning 
compressor state change be delayed up to K_DiagOverrideOnMax_EGR seconds. 

4.1.3.13.12 AJC Compressor enabled when compressor failed "On" det.ected by Platform. 
For ECVD compressor systems only, which support an NC compressor control relay. the Powertrain 
electronics may de-energize the NC compressor relay when the serial data signal Air Conditioning 
Compressor Failed On is received equal lo "'True~. 
4.1 .3.13.13 AJC Compressor disable due to serial data failure detected. 

a. The Powertrain electronics shall command "Oft" (disabled) the NC Compressor Relay if any at the 
following serial failures have occurred: 

b. Air Conditioning Compressor Normallzed Load Validity is equal to · invalid" (ECVD systems only). 
c. The value of any of the following serial data signals cannot be determined due to serial data link 

failure: 
(1) Air Conditioning Compressor Mode Request, default value= ~Disengage lmmedtately". 
(2) Air Conditioning Compressor Failed On, default value ... ·False .. (ECVD systems only) 
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(3) Air Conditioning Compressor Normalized Load, default value= ''0.0" 

d. Air Conditioning Compressor System Virtual Device Availability is equal to "Virtual Device 
Unavailable" or cannot be determined due to serial data link failure (default value = "Virtual Device 
Unavailable"). 

e. The Powertrain electronics has determined that the serial data bus has failed. 

4.1.4 Execution/Activation Requirements . 

Table 5: Air Conditioning Compressor Control Execution Requirements 

Algorithm Section Platform Ma,clmum Powertrain Maximum 
Execution Interval El<'ecutlon Interval 

Air Conditioning Compressor Cont(OI 28ms 28ms 

4.1.5 Diagnostic Requirements. 
Powertrain shall monitor lhe following sensors and set the validity bit to "Invalid" in the corresponding serial 
data signal when a fault is detected and the corresponding OTC has been set: 

a. NC Retrigerant High Side Pressure (AC_Pressure) 

b. Air Intake Temperature Sensor 

c. Coolant Temperature Sensor 

4.1.6 On-Vehicle Communications/Serial Data Interaction Requirements. 

Table 6 : Serial Data Interface Requirements 

Signal Name Traosmrtter 

Air Conditioning Compressor Command Powert.rain 

Air Conditioning Compressor Failed On Platform 

Air Conditioning Compressor Mode Request Platfom1 

Air Conditioning Compressor Normaliled Load Platform 

Air Conditioning Compressor NormaJized Load Gradient Allowed Powertrain 

Air Conditioning Compressor Normalized Load Validity Platform 

Air Conditioning Compressor System Virtual Device Availability Platform 

Air Conditioning Compressor Type Platform 

Air Conditioning Off Indication On Powertrain 

Air Conditioning Refrigerant High Side Fluid Pressure Powertrain 

Air Conditioning Refrigerant High Side Fluid Pressure Validity Powertrain 

Engine Coolant Temperature Powertrain 

Engine Coolant Temperature Validity Powertrain 

Engine Intake Air Temperature Powertrain 

Engine Intake Air Temperature Validity Powertrain 

Engine Speed Powertrain 
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4.1.7 Off-Vehicle Communications / Serial Data Interaction Requirements. 

4.1.7.1 PIDs. 

GMW8771 

Powertrain shall provide to Platform the last eight reasons why it has requested that no change be made to the 
air conditioning compressor torque or that the air conditioning compressor be shutdown. See Corporate 
Common PIO Database tor further details. 

4.1.8 Data Dictionary. 

4.1.8.1 Calibrations. 

K_AC_EngCoolTempEnge, K_ AC_EngCoolTemp0snge "' Hysteresis calibration pairs of the maximum 
engine coolant temperature which lhe NC Compressor shall be allowed to operate. 

Minimum Range: -40 to 150 °C. 

Minimum Resolution: i °C. 

Typical Value: 110, 115 "C. 
Location: Powertrain 

Owner; Platform 

K_AC_PresSensor_Slope = Calibration defines the slope or the NC pressure sensor transfer function. See 
Section 3. 

Minimum Range: 0.000000-0.002046 volts/kPa 

Minimum Resolution: 0.000001 volts/l<Pa 
Typical Value: 0.000273 (GMNA Corporate Common Sensor) 

Location: Powertrain 

Owner: Platform 
K_AC_PresSensor_Offse1 = Calibration defines the sensor offset voltage of the NC pressure sensor transfer 

runction. See Section 3. 

Minimum Range: 0.0000-0.2046 volts 

Minimum Resolution~ 

Typical Value: 0.0228 volts (GMNA Corporate Common Sensor) 

Location: Powertrain 

Owner: Platform 

K_AC_VehlcleSpeedThrsh = Upon a change ln state of the Air Conditioning Compressor Mode Request 
serial data signal from engaged 10 either disengage or disengage 1mmedialely, Powert.rain shall prevent 
adjustment of nominal idle speed to a lower value until vehicle speed has exceeded this calibration. 

Minimum Range: 0-255 KPH 

Minimum Resolution: 1 KPH 

Typical Value: 10 KPH 

Location: Powertrain 

Owner: Plaiform 

K_BarorneterThreshold = Minimum ambient air pressure to enable wide-open throttle disable function. 

Minimum Range: Oto 100 kPa 
Minimum Resolution: 1 kPa 

Typical Value: 85 kPa 

Location: Powertrain 
Owner; Platform 
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K_CompressorHISpdDsblTme = Time that the engine speed is allowed 10 be between the continuous high 
speed and transient high speed thresholds before disable of the A/C Compressor is commanded by the 
Powertrain controller. 

Minimum Range; 0 lo 15 s 

Minimum Resolution: 0.5 s 
Typical Value: 5 s 

Location: Powertrain 

Owner: Platform 

K_CompressorloSpdOsblTme = Time that the engine speed is allowed to be below K_ LowSpeedOsnge 
before disable of the A/C Compressor is commanded by the Powerlrain cont.roller. 

Minimum Range: 0 to 15 s 
Minimum Resolution: 0.5 s 
Typical Value: 5 s 

Location: Powertrain 

Owner: Platform 

K_ConlinuousGearDsngeOff = Engine speed offset above K_ContinuousPN_Dsnge, above which the 
compressor is only allowed to remain engaged for a calibratable lime, after which it is disabled. 

Mrnimum Range: Oto 8192 RPM 

Minimum Resolution: 32 RPM 

Typical Value: 0 RPM 

Location: Powertrain 

Owner: Platform 

K_ContinuousPN_Dsnge "' Engine speed, when the transmission is in Park/Neutral, above which the 
compressor Is only allowed to remain engaged for a ca!ibratable time, after which it is disabled. 

Minimum Range: o lo 8192 RPM 
Minimum Resolution: 32 RPM 

Typical Value; 4600 RPM 

Location: Powertrain 
Owner: Platform 

K_DlagClutchDelay_CatMon = Maximum amount of time the compressor control system is allowed 10 delay 
engagement of the A/C compressor for Powertrain Catalyst Monitor diagnostic algorithms. (Powertrain owned 
and optional) 

Minimum Range: 0 lo 25.5 s. 

Minimum Resolution: 0.1 s. 
Typical Value: 5 s 

K_DlagOverrldeOnMax_CatMon = Maximum amount of tirne tile compressor control system is allowed to 
delay disengagement of the A/C compressor ror the PoW'ertrain Catalyst Monitor diagnostic algorithms. 
(Powertrain owned and optional) 

Minimum Range: Oto 25.5 s. 

Minimum Resolution: 0.1 s. 

Typical Value: 20 s 

K_DlagOverrldeOnMax_EGR = Maximum amount of time the compressor control system is allowed to delay 
an NC compressor state change for the Powertrain EGR diagnostic algofithms. (Powertrain owned and 
optional) 

Minimum Range: 0 lo 25.5 s. 

Minimum Resolution: 0.1 s. 

Typical Value: 4 s 
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K_FullPedDsnge = Accelerator pedal position a,bove which the A/C Compressor shall be disabled. 

Minimum Range: O to 1000/o 

Minimum Resolution: 1 % 

Typical Value: 95% 

Location: Powertrain 

Owner: Platform 

K_FullPedEnge e Hysteresis to K FullPedDsnge. 

Minimum Range: Oto 100% 

Minimum Resolution: 1 % 

Typical Value: 85% 

Location: Powertrain 

Owner: Platrorm 
K_HighPresDsnge ._ NC Pressure above which the NC Compressor is disabled. 

Minimum Range: 0 to 4096 kPa 
Minimum Resolution: 14 kPa 

Typical Value: 3000 kPa 

Location: Powertrain 

Owner: Platform 

K_HighPresEnge = A/C Pressure below which the A/C Compressor may be re-enabled if it had been disabled 
due 10 lligh A/C Pressure. 

Minimum Range: Oto 4096 kPa 

Minimum Resolution: 14 kPa 

Typical Value: 2300 kPa 

Location : ~owertrain 

Owner: Platform 

K_HighSpeedGearEngeOff = Engine speed offset from the sum ol K_ContinuousPN_Dsnge and 
K_ContinuousGearOsngeOff below which re-engagement of the A/C Compressor is allowed while in gear. 

Minimum Range: 0 to 8192 RPM 

Minimum Resolution: 32 RPM 
Typical Value: 700 RPM 

Location: Powertrain 
O.vner: Platlorm 

K_HighSpeedPN_EngeOff = Engine speed offset from K_ContinuousPN_Dsnge below which re-engagement 
ol the A/C Compressor is allowed. 

Minimum Range: Oto 8192 RPM 
Minimum Resolution; 32 RPM 

Typical Value; 700 RPM 

Location: Powertrain 
Owner: Platform 

K_HISpdFullPedDsnge ~ Maximum engine speed for Wide Open Throttle which the A/C Compressor shall be 
disabled. 

Minimum Range: 0 to 8192 RPM 

Mi11imum Resolution: 32 RPM 

Typical Value: 3800 RPM 

Location: Powertrain 

Owner: Platform 
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K_HISpdFuHPedEnge = Hysteresis to K_HiSpdFullPedDsnge. 
Typical Value: 4000 RPM 
Location: Powertrain 
Owner: Platform 

K_HighVoltOsnge and K_HighVoltEnge "" Hysteresis pair oi calibrations Iha! define the voltage above which 
the A/C Compressor is disabled. 

Minimum Range: Oto 25.5 volls 
Minimum Resolution: 0.1 volts 
Typical Value: 16 volts 
Location: Powerlrain 
Owner: Platform 

K_LaunchPedPosDsnge = Accelerator pedal position as a function of engine speed, above which the A/C 
Compressor shall be disabled during a heavy launch condilion. 

table with 5 calibrateable breakpoints 
Minimum Range: 0 to 8192 rpm, 0 to 100% 
Minimum Resolution: 32 rpm, 1% 
Typical Values: at idle speed: 55% 

at stall speed auto trans: 80% 
Location: Powertrain 
Owner: Platform 

K_LetOffPedDsblTme = A/C Compressor continuous disable time tor pedaJ let-off conditions. 
Minimum Range: 0-10 s 
Minimum Resolution: 0.1 s 

Typical Value: 1.5 s 
Location: Powertrain 
Owner: Powertraln/Plalform 

K_LowAccelDsnge a Vehicle acceleration below which a heavy launch condition is defined. 

Minimum Range: 0 to 2 m/s2 

Minimum Resolution: 0.1 m/s2 

Typical Value: 0.6 mli 
Location: Powertrain 
Owner: Platform 

K_LowAccelEnge = Hysteresis to K_LowAcx:elOsnge. 
Typical Valoe: 0.9 m/s2 

Location: Powertrain 
Owner: Platform 

K_LowPresDsnge = A/C Pressure below which the A/C Compressor is disabled. 
Minimum Range: 0 to 4096 kPa 
Minimum Resolution: 14 kPa 
Typical Value: 180 kPa 

Location: Powerlrain 
Owner: Platform 
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K_LowPr&sEnge .. AJC Pressure above which the .A/C Compressor may be re--enab1ed if It had been disab1ed 
due to tow AJC Pressuire. 

Minimum Range: 0 to 4096 kPa 

Minimum Reso,lution: 114 kPa 
Typical Value: 2, 5 kPa 
Location: Powertrain 

Owner: Platform 
K_LowSpeedDsnge - Engine speed below which h e NG Compressor is disabled to protect the compressor 
trorn irnadequale lubncatio:n . 

Minimum Range: O t,o 8192 1RPM 
Minimum Resoiiution: 32 1RPM 

Typical varue: 450 RPM 
Location: Powertrain 

Owner: Platform 
K_LowSpeedlEngeOH = Engine s:peed offset from K_LowSpeedDsnge above Which rn-e:ngagement of the 
NC Compressor is allowed. 

Minimum Range: O o 8 '1'9.2 RPM 
Minimum Resolution: 32 RPM 
Typic,al Val.ue: 125 RPM 

Location: Powertrain 

Owner: Platform 
K_LowVehSpdDsnge Vehicle speed below w~f ch a heavy launch ,condition is defined. 

Minimum Flange: 0 t,o 50 km/h 

Minimum Reso'lution: 1 km/h 
Typical Value: 22 km/h 

Locatior1 : Powertrain 
Owner: Platform 

K_LowVehSpdEnge - Hysteresis to K_LowVehSpdDsnge. 

Typical Valu.e: 25 Km/h 
Location: Powertrain 

Owner: Platform 

K_t.owVoltDsnge and K_LowVoltEnge "" Hysteresrs parr of calibrations that define 'the voltage below which 
1he NC Compressor ,is disabled. 

Minimum Range: 0 o 2'5.5 volts 

Minimum R:esoMion: 0. 1 volts 
Typfoal Values: 9.5· and 1110 volls respectively 
Location: Powertrain 
Owner: Platform 

K_MaxAnliSlug;Tme "' Maximu,m amount of time allowed to engage A/C Compressor for ainti-slug:ging aoHon. 

Mlnlmum Range: 100 to 7000 ms. 

Minimum Reso'lution: , 00 ms. 
Typical Value: 500 ms. 

Location: Powertrain 
Owner: Platform 
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K_MaxFullPedDsblTme = Maxlmum amount of llme the A/C Compressor fs allowed 10 be disabled ror the 
wide open throttle disable function. This is a Powertrain-owned calibration. 

Minimum Range; 0 to 10 s. 
Minimum Resolution: 0.1 s. 
Typical Value: 6 s 
Location: Powertrain 
Owner: Platform 

K_MinCompOsbfTme = Minimum compressor off time as a function of engme speed {see GMW8762 Section 
4 PPEI Serial Data Signal and Definitions and Framing Requirements for usage description). 

Minimum Range: 0 lo 10 s 
Minimum Resolution: 0. 1 s 
Table Breakpoints: 0 to 8192 RPM; every 512 RPM 
Typical Values: 0 RPM ,,. 8 s 

1024 RPM "' Bs 
Location: Platform 
Owner: Platform/Powertrain 

K_MinFullPedOsblCycTme "'Minimum amount of time beforre the wide open throttle disable can be activated 
since the last time lhe NC Compressor was disabled for a wide open throttle condition. This Is a Powertraln• 
owned calibration. 

Minimum Range: O to 1 O s. 
Minimum Resolution: 0.1 s. 
Typical Value: 6 s 
Location: Powertrain 
Owner: Powertrain 

K_MinFullPedOsbfTme "" Minimum amount of time the NC Compressor wiU be disabled due to a wide-open 
throttle condition. 

Minimum Range: 0 to 10 s, 
Minimum Resolution: 0.1 s. 
Typical Value; 2 s 
Location: Powertrain 
Owner: Powertrain 

K_ShutdownReqMax = The maximum duration that the NC Compressor can be disabled for Powertrain 
specific reasons such as engine load management, transmission shift events, engine stall prevention, engine 
speed stabilization for a start, transrlion to closed throttle, etc (this excludes service device conll'ol or Crank 
Angle Sensing Error (CASE) Learn during Dynamic Vehicle Test. 

Minimum Range: 0 - 25.S 
Minimum Resolution: 0.1 s 
Typical Value; 5 s (when executing CATMON, "No Change Allowed" overrides this value) 
Location~ Powertrain 
Owner: Platform/Powertrain 

K_StugCoolTempThrsh = Maximum engine coolant temperaiture to engage anti-slugging action. 

Minimum Range: -40 to 150 °C. 
Minimum Resolution: 1 °c. 
Typical Value: 25 "C. 
Location: Power1rain 
Owner: Platform 
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K_SluglgnVoltThrsh = Minimum vehicle system voltage 10 engage A/C Compressor for anli-slugging. 
Minimum Range: 0 to 25.5 volts 
Minimum Resolution: 0.1 volts 
Typical Value: 9.5 volts 
Location: Powertrain 
Owner: Platform 

K_SlugKoffMnfdTempThrsh .. Maximum Intake air temperature at end of last ignition cycle to enable anti
slugging action. 

Minimum Range: -40 to 150 °C. 
Minimum Resolution: 1 °C. 
Typical Value: 14 °c. 
Location: Powertrain 
Owner: Platform 

K_SlugMaxRefPulses = number of engine reference pulses to engage the A/C Compressor for anti~slugging 
action during engine crank. 

Minimum Range: 0 to 255 pulses 
Minimum Resolution: 1 pulse 
Typical Value: 15 pulses 
Location: Powertrain 

Owner: Platform 
K_SlugMnfdTempThrsh .. Maximum Intake air temperature to enable anli-stugging action. 

Minimum Range: -40 to 150 °c. 
Minimum Resolution: 1 "C. 

Typical Value: 5 °C. 
Location: Powertrain 
Owner: Platform 

K_SlugUnderPreslmt • Minimum A/C high side pressure to enable anti-slugging action. 
Minimum Range: 0 to 500 kPa 
Minimum Resolution: 14 kPa 
Typical Value: 150 kPa 

Location: Powertrain 
Owner: Platform 

K_Torq_M_CltchlessAC_NormTrq = Calibration is not required for Clutch based NC compressor control 
systems. This catibratio11 replaces the serial data signal of Air Conditioning Compfessor Normalized Load 
during the off to on sequence (anticipated NC load). 

Minimum Range: 0.00 to 10.00 dm3/minute 
Minimum Resolution: 0.1 
Typical Value: 3 
Location: Powertrain 
Owner: Platform 
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K_TranslentGearDsngeOff Engine speed offset above K_C-0nlinuousPN_Dsnge at which the A/C 
Compressor is immediately disabled when the transmission is in gear, to protect the NC Compressor. 

Minimum Range; 0 to 8192 RPM 
Minimum Resolution: 32 RPM 

Typical Value : 750 RPM 
location: Powertrain 
Owner: Plallorm 

K_ TransientPN_DsngeOff "' Engine speed offset above K_ContinuousPN_Osnge at which the A/C 
Compressor is immediately disabled when the transmission is in Park or Neutral, to protect the NC 
Compressor. 

Minimum Range: Oto 8192 RPM 
Minimum Resolution: 32 RPM 
Typical Value: 750 RPM 
Location: Powertrain 
Owner: Platform 

4.1.8.2 Variables 
AC_Pressure = variable reflects the AJC refrigerant high side fluid sensor value as determined from the ECM 

hardware interlace. 
Minimum Range: o to 3570 kPa 
Minimum Resolution: 14 kPa 

AC_Compressor_Actual_Torque "'" See Section 4.1.3.8 for more information). 

Engine_Coolant_ Temperature e Temperature of the engine coolant as determined by the 1/0 interface of the 
Powertrain Controller. 
Minimum Range: .40 to +1 40 DC 

Minimum Resolution: 0.2 "C 

Englne_Speed = Engine speed as determined by Powertrain. Used to determine NC Compressor Torque 
load on the engine. 

Minimum Range: 0-8192 RPM 
Minimum Resolution: RPM 

Fault_Active_AC_Pressure = This flag is set when Powertrain has detected a fault with the AC Pressure 
Sensor signal. Faull_Active_AC_Pressure shall be set equal to uTrue· upon detection of an error in the 
AC_Pressure value. Fault_Active_AC_Pressure shall remain set for the current ignition cycle. 

Minimum Range: NIA 
Minimum Resolution: True or False 

Vehicle_Speed = speed of the vehicle- as determined by Powertrain 

Minimum Range: o - 255 KPH 
Minimum Resolution: 1 KPH 
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4.1.8.3 Compressor Sequence/Event Chart. 
11u,,; .. 1rj1ntkor: 
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5 Provisions for Shipping 
Nol Applicable. 

6 Notes 
6.1 Glossary 
None. 

6.2 Acronyms, Abbreviations, and Symbols. 
See GMW8762 Appendix Section A.3 

7 Additional Paragraphs 
7.1 All materials supplied to this specification must 
comply with the requirements of GMW3001, Rules 
and Regulations for Materials Specifications. 
7.2 All materials supplied to this specification must 
comply with the requirements of GMW3059, 
Restricted and Reportable Substances for 
Parts. 

8 Coding System 

This specification sha.11 be referenced in other 
documents, drawings, VTS, CTS, etc. as follows: 

GMW8771 

9 Release and Revisions 
9.1 Release. This general specification originated 
in June 2003; approved by The Global PPEI Core 
Team in Decembe, 2003 and initially published in 
February 2004 for the Global PPEI Version 3.4. 
9.2 Revisions. -
Rev Approval Description (Organization) 

Date - -
A Aug 2004 Global PPEI Version 3.5 

Release. 

B Jul2005 Global PPEI Version 3.6 
Release. 

C Mar2006 Global PPEI Version 3.7 
Release. 
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Appendix A 
The following are approved Change Requests (CRs} for the Global PPEI Version 3.6 Release lhal impacted 
the GMW8771 Air Conditioning Compressor Control Subsyslem. 

Sections Description of Change Rationale/ 
Changed Authorization 

No changes were made to GMW8771 PPEI Air Conditioning 
Compressor Control Sub-system Standard for the Global PPEI 
Version 3. 7 Release. 
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Deviations 
None. 
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