mﬁﬁ INSTALLATION MANUAL

Performance/Competition Products

Product: Computer, Tuel-PFC F-Con Product: FCD {Fuel Cut Defencer?
Application: 1987 Toyota Susra Turbe

FPart Number: 4012xX5-11026L Part Number: 4035Xx-1102&L
NOTICE:

Tnis manual assumes that you have and know how to use the tools and egquipment which
dre necessary o safely and afficiently perform service ang installation operations
ont your venicle. This manual also assumes that you are familiar w:th typical
dutemotive systems and terminology and basic service and repair procedurses. DO NOT
Ittempt to carry out the gperations described herein unless thesze assumptions are
carrect. '

Always have access to a factory srop manual as many of the procegures and
specifications required for the proper installation of this procuct will be
referenced to tne shop manual. .

To avoid the risk of personal imjury o wvourself amgsar athers and to aveid the
possibility of damagimg your wvehicle or rendering it unsafe, follow the safecy
precautions conrained in the factory snap manual For thRe wvehicle that vou are Wor Kk ing
(TalR

7. INTRODUCTION:
A. HKS FCO (FUEL CLT CEFENCER):

The Toyota Supra Turbo uses an actuatar activarteo wasteEgarce to coantrol the max imum
BOOST Srassure. The Supra is also egquipged wikth a secondary poost limiting Zircuit,
or fuel curt circuit, to limit the amount of possible boocst prefsure in the case

37 actudatar or wastegate failure ar malfuncficon. The satecy fuel cut system /s
AcTivatec by the ECU tbrain bowx!. The ECU recieves input sigmals from both the

dir Flow metar Car,r volumel and the crank angle sensor (tengine ~pmy. These input
signhnals are manitered by the ECU o determine f the engine is recaiving a correct
intake air volume. If -he inkake a3, r volume is gercermined by the ECU tg 3@ incorract,
LNE fuel cut circuit will momentarily shut off the injector pulses t©J the injectors
whizn will momentarily iNterrupt the combustion process. By momentarily interrupting
Lhe comBustion process, thereby relesasing the locad from the angine, the 2005t
2ressyre will not o able ta exceed "tme fuel cut point. To raise the bDgost Or@ssure
PABT tho fyel zut 20imt tne usSe of the HKS FOD will be requiraeg. The functian of Che
HKS O 15 ko modi sy the intake alr volume signal to tme ECU. Sy mogiFvwing Ehe intake
a r solume signal. :tne SCU wrll “Snupke Emart the intake asr wolwne is .ower thHan
@vei M2Quir2d £o acTrvace che ‘Wel cut crrcuit. By modifying the intake air wvolume
signdl T3 TRe ICU., the airsfuel rat:e 4.1 be dltered Ehersby regu i rifng the use of
tae MRS FFC F-Zorn. wWirnaur cpe we 3F gne HKES PFC F-Cam, RAe gircfual rabio will e
toC leap “@€3ulting N Juronarian, 200F sarformance amo poscible 2ngife Jamage.

T =3 FLCO TUST 22 J458c i tpl Ehdg HdE8 oF2 F-Can.

ORIGIMNAL BCOST SREZIURE  wastzgatz comcrallen)-deproximacaly 5.0 to 6.0 psi

CDRIGIMAL FUEL SUT PRINT-3Gorow-mactaly 11.4 to 12.3 Psi



B. HKS PFC F=-Con (ELECTRONIC FUEL MAMNAGEMENT SYETEM):

The HKS PFC F-Con is an 8 bit, 64K byte fuel management microcomputor that is
interfaced with the original ECU using the PFC F-Con interface cable {(wire narness’.
The PFC F-Comn PROM (programed read only memory) |sg spacifically programmed to
calculate the proper injector pulse durations using engine rpm Input from the
original ECU and voltage input from tha manifold vacuum/pressure sensor included In
the PFC F-Con package. Uslng thls data, the PFC F-Con will modify each original
injactor pulse from the ECU to provide accurate fuasl compensation ewven at high sngline
specds after peak DoOst has been reached. By maintalning an accurate air/fuel ratio
throughout the entire engine rpm and boost pressure range, maximum angine parformances
and rellability can De maintained. Unlike primitive water injection systems, using
the correct amount of fuel to control combustion temperatures will not only help in
contralling detonation, but will alse vield appreciable horsepower gains.

2. USER MNOTES:

A. Before installing and adjusting these components, redad through the entire manual
and familiarize yourself with the terms used herein. Pay special attention ta the
following precauticons and information.

i. Tha HKS FCD and PFC F=Con MUST be installad TOGETHER. This is why the PFC F-con
wire narness has the FCD connectors pre=installed on jt. Do not attempt to use the
FCO without the PFC F-Con or severe engine damage may result. Additionally, these HKS
@lactronic components were carefully designed, programmed and tested to function ONLY
on tha Supra Turbo and ONLY on & Supra Turbo that has the HKS Turbo Exnaust System
and the HKS YBC Systeam already Installed. Use of thesa components on other vehicles
or on a vehicle using other manufacturers performance products may result Imn poor
venicle performance, damaged CEM and/sor HES glectronic componants and/or a damiaged
engina or turbocharger. Additionally, any impliesd HKS warranties on any and all HKS
products used on the vehicle will become vaid due to misapplication.

2., Additional norsepower and performance will rasult from raising the pboocst pressure

in the Supra Turbeo, however, the adjustment specifications specified herein and in
the HKS WAC manual must be clossly adharesd ta to avoid the possioility of detonation

tknocking, pinging) which will cause severe snging damage.

3. Dua to the small size of the turbocharger on the Supra Turbo <(for low and
response),. the boost pressure will start to decrease at about 4500 rpm when the boost
pressure i3 raised from the original setting. Under awverage driving conditions,

max imun boost pressure will peak at about 4000 rpm.

4. when ANY performance modifications are performed on the Supra Turbo, 92 or

higher octane fuel must be used. Thne use of high cctane fuel Wwill reduce the
possibfility of detonation.

5. DO NOT attempt to perform these modifications without first installing an accuratse
vacuum/boost gauge with a 20 psl ranga. DO NOT rely on the original gauge for a
referanca when adjusting the boost pressureg in the Supra Turbo. Installation of the

HKS FCD will not allow the original boost gauge to function above the original fuel
cut polint.

6. The HK3 PFC F-Con is a very precise ang delicate elactronic component. Handle tha
unit with extreme carae and adhere to the iAstallation and adjusting procedureas shown
herain. Failure to go so may result in permanant damage to the unit.
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7. The PFC F-Con contains 4 variety of mocde condition switches (see fig., 1). Thease
switChes are preset by HKS to interface the computer with your vehicle. DO MOT alter

the position of any of these switches except for the channel selecting switch (DIP
BWitch) as explained in the adjustment section of this manual.

8. The PROM ¢(I.C. or chip) should never have Lo be removed (see fig. 1}. If, howavear,
the PROM does have to be removed (under HKS supervision) NEYER touch any part of the
contact pins and MEVER place tne PROM on 4 magnetizZed or static electricity chargea
surface. NEVER remove the sticker covering the top of the PROM and always install the
PAOM so the notch in the end matches up with the neotch in the end of the PROM plug on

the Ccircuit bodard. Failure to follow these precautions will result in deprogramming
of the PROM.
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9. The HKS2 products described in this manual were designed and tested on a California
specification Supra Turbo. Some installation and adjustment procedurss may differ
sligntly on federal venhicles. Diffarent climate conditlons (elevation, temperature,
humidity, @tc.? will also affect the adjustment of these products. Vahlicles subjected
to extreme contimuous lgoads shauwld rum slignhtly lower boocst pressure o reduce the
thermal load an the 2ngine components. ICL is also advisable to install a4an accurate
EGT Lexnaust QA4S teMpearatursel gauge (pyromeEter) to monitor engine oparating
conditiaons (ajirs/fuel ratiol.

3. INSTALLATION PROCEDURES:
A. GEM ECU ACTLESS:

1. The aoriginal ECU Is located above the glove Dox inside the dash.
Refer to the follwing procedures and fig. & to gain access to the ECU.

a.Remove the covar panmel below the glove oox. I
b.Agmove the glove Dox. : -

c.Aemove the glove baox inrer panmel. e ;;;ﬁ%“fi' ;
e T T
mel~~ S R
. £ 1..?. - =
rig. 2
4. MREEZEBUAE SEMEOR INETALLAT IONMN:
1. ALTacn the sensor to <#e L' aracxkat as shown in fig. 3 with the two MZ 4 10mm

phillips pan nead bolts. Mount the unic 1 the @Rgine compartment Jnder the ktheft
detErEnt NOFN MAWst nAg z0ls 3s shewn "m fig. 4. Maxze sure tchat The [r2ssure sansor
nose fitTing S BCIiNTING J0wAwArd 35 mue™ 48 JOSEIflA (o prevent 2il, moisture, acc
Froan -,-r'|l;_|3r:r'l; The Sefmsor .,



«flat washer
lock washer
e M5 bolt

fig. 3

2. 2plice the HKS pressure sensor hose into the OEM pressure sensor hose tlocated on
the left front strut tower) as close to tha intake manifold as possible (see fig-5)-

NOTE: 1f for some reason there s not encugh room to mount the preéssure sensor in the
suggested location, mount It in an alternate location taking into account the
following....

a. To prevent oil, moistura, etc. from entering the sensor, the sensor hose fitting
should ba pointing downward as much as possible and the sensor should be mountead
slightly higher than the tmrottle body. IF you cannot use an existing mounting bolt,
use ®ither the M6 =x20mm sheet metal screw, or the Mé x 20mm bolt, lock washer, flat
wagsher and nut.

b, Tha senscr should be mounted away from extreme heat, moisture and dust.

c. The hose Layout te the sansor must be done with the length of hose and tha length
of the wire harness supplied in the kRit. Use of a longer hosa or wirae will cause an
excessive time delay which will throw off the accuracy of the PFC F-Con.

Tne existing pressure Sensor wire harness should not be modiflied, but the amm
silicone hose should ba kept as short as possible.

da. If you cannot use the ariginal boost sensor hose for the vacuum/pressure source
for the PFC F-Con pressure sansor, use a raw scurce coming from the intake fam | Fold
after the thraottle Dody. 5O NOT tap into the pressure source that runs the to the
fuel pressure regulator. The Supra Turbe uses a hnligh temparature compensator davice
which can change the amount of pressure in the line.

C. PRESSURE SENSOR WIRE HARNESS INSTALLATION:

1. Connect the pressure sansor harness to the prassure sansor camnaector. Feed the
other ang of tne harness {three logse wWIres with female connectors) through the
firmwall so it can reach the final mounting location of the PFC F-Con. To facilitate
sase of insgrtion through the flrewall., the wire ends can be taped taogether and
lightly lubricatsad befora feeding them through. Exercise caution when feeding the
wires through the firewall as the connectors can easily become damaged.

0. PFC F-CON HARNESS INSTALLTICN:

1. The PFC F-Con harness will interface betwean the original ECU and the ariginal
wire harnass as shown in fig. & (the FCD installation will be coverad in stap Fi.

a. Carefully disconnect tne ariginal wire harness form the ECU.
. Insert the male PFC F=-Con harness connectors into the original female connectors.
c. Insert the female PFC F-Con narness connectars iMto the original male connectors.
d. Push the connecters inte place until they lock securely.

CAUTION: Do not bend the wire narness wires betwean the connectors as the wires
can break off of the back of Ehe connector pins.

2, Install the pressure Seénsor connectars into the back of the Wire harness connector
to the PFC F-Con as shown In fFig. 7.
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a. Make sure that tne female comnectors are properly 'nstalled INL3 LThe narness
connector. If the connections are in the wrong location orf making peor contact, the
PFC F-Con will not Funmction praperly.

NOTE: If a connector is installed in the wrong location, it can De removed by
inserting a small piece aof wire {1mm cr 048" dia.? through the fromt of the connector
Eo push the lock r£abp down while the wire is gertly pulled from the backx of the
connector-

E. PFC F~-CON INSTALLATICN:

1 Use the MS x 8mm —hillipsshex head balts te mount the 'L’ DbDrackers to the PFC F-
Con body. Mount the body in 4 conven.ent locartian wirhin redcn of the FFC F-Con wire
harmess and the pressurg SENSOT wire narness. Use Che MI « 15mm shest metal screws Lo
sacurely mount the PFC F-Con 'L’ brackets ({see Fig.B:.

IMPORTANT: Moum: =he unit away from direct sunlignt ama away from neater JUCLsS ar
whére there may be 2xXcBSSive Tamperacture. Also, Make sure that the Uit is securley
mouUnNted., Failure ro fasten (T dewn properly san cause internal samage o the unit
while driving. Remempber to mount it so you <an 4CCESS IRe [OD CoVer SCPEWS lacer wnen
Fre adjusbemant of the dnit .5 NECessary.

Eh,fif_j =
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FE..F*@H _r:" Wh el Deld) LLrEm
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BE. FINAL PFC F-CON CHANMMEL ADJLUSTMENT:

1., To increase the low and response and maintain a proper air/sfuel ratio uncer nign
bogst/nign FEm conditions, the optimum channel should be selected while driving the

vanicle. Adjust the PFC F-Con channel as shown in secticn 4 step D taking inte
account the following.

2. For normal driving conditions running 10 pai of boost pressurae, use channals 1
througrs 4.

I, For normal driving conditions running 10 to 15 psi of boost pressure, Use channels
5 through 8.

4., Far hard ariving canditiognsd i(heavy loaas, extenced boost usage) up to 15 psi of
poost pressure Use chanmel 7 through 9.

a. It is posEanle to run too rich. Too rich of &4 fuel mixture can cause poor Low end
responsa and can also cause prematurs engine wear due bto oil contamination caused By
axcess fuel.

b. It is alsoc possible to run too laan. Too lean of a fual mMismture, as mentioned
nafore, will slevate combustion temparatures which can lead to engine damage.

m. Tre use of a nigh guality EST {(exnaust gas Lemperature gauge) is Righly
recommended to determineg the final PFC F-Con chamnael. The exhaust gas temperature
should be witnin the following limits whnen the wvenicle is under a full load.
IMMEDIATELY BEFORE THE TURBACHARGER: 1650 degrees F {300 degreas Cl.

IMMEDIATELY AFTER THE TURBOCHARGER: 1500 degrees F (800 degrees C.

D. FINAL ASSEMBLY:

1. [F vou have net already done so, affix the octans warning stickers to tnerr
dAppropriate locations.

y

2, Secura =he FCD assembly to A suitable location using the double sided Jodhesive
tape included in the FCD kit. Mount the FCO so there is not a strain on the wires,

3. Imatall the inTerior parts that were remaved in steap 3A.

6§, FCO TROUBLE SHOOTING SECTION:

AyMETOM: ENGINE NOT AUNHING CORRECTLY (ROWGH IDLIS ROUGH AUNNING? OR "CTHECK ENGINE™
LIGHT IS5 ILLJMINATED.

POSSTRALT CAUSE: Pgor FCD cornectioms,. faulty LD unit.

PEIFURM sCLTAGE TEST 2N FCD:

1.2hecx the vo.tage At tna red fC0 wire. 12 vaOlTs withn gmiE cn key on.

2. 2mEacy Thas ThRe nlack Wire s groperly grounded.

<. “hecy ohe voltage at tne green oD wire 2.7 o 1.3 volts w.Tn tne angine dling.
4 i

.2Mgck The Joltage it e vellow 4nd wnife SC0 Wifw=s. 2 org 4 yoirfs ar ‘dla ar

Fmg me - ARE . Y.



7. PFC F-CON TROUBLE SHOOTING:
A. SYMPTOM: ENGINE WILL NOT START

POSSTIBLE SOLUTION:
1. With the Ignition kay In the "on" position, check the condition of the green light
in tha front of the PFC F-Con body.
If the lignt is not illuminated, check the following:
a. Main ECU fuse
b. PFC F-Con wire harness connections
€. PFC F-Con harness wire to connector pin connections (on the wire harness)
d. PFC F-Con main circuit boarg (check to maka sure that there is no obvious
damage or missing parts)
If tha lignt Is Tlluminated, suspect the foellowing:
4. Possible memory loss in the main PROM
b. Improperly interfaced (condition switch positions)

Isolation procedure:

Te Isclate the problem, disconnect the PFC F-Con wire harness and check the OFEM wire
harness pin connectors. If all appear to ba making proper contact, reconnect the OEM
wire harness to the OEM ECU (stock condition) ana start tne engine. If thae engine
starte, contact your HKS dealer for warranty procedures.

B. SYMPTOM: ENGINE WILL START BUT DRIVEABILITY 1S5 POOR

POSSIBLE EOLUTION:
1. Creck tha position of the channel selector inslicde of the PFC F-Con. An excass valy
rich conditlon can cause poor driveability primarily in the lower Fpm ranges.
2. Check the connecticons from the pressure sensor at the sensor and at tha PFC F=Con.
3. Check for possible poor connections between the PFC F-Con wire harness and tne QEM
wire harness, the CEM ECU and the PFC F-Con.
4. Chack for any possible malfunctions in the OEM fuel Injection system.
3. Check for any possible engine malfunctions or vacuum leaks {chneck all added on
hoses and their connections (VBC, PFC F-Con pressure gensor,boost gauge, erel).

6. If none of the above conditions exist, suspect improper interfacing of the PFC F-
Con fcondition switch positions)

Farform the isclation procedures as described above.

If the problem still cannot be diagnosed, contact HKS USA, Inc. for trouble shooting
aggistancsa,



Hits PERFORMANCE PARTS NOTICE

THess DArts have been designad and ara intended for aff-highway application aonly.
Fegaral and many Srare laws prohibit the removal, moolfication, or rendering
inoperanle aof any davice or alement OFf design affacting vehicle emission or safety in
a vehicle “sed on public¢ nighways. Yiglation of such laws may subject the owner or
Usar =g a Fine or penalty. Installation of this product may wolid the warranty
coverage, (f any, on your venicle. Yenicles modified py the use of parformance
praoducts may ng longer be lawfully D& used on public highwaye. This product is not
legal for sale or use in California on any pollution controlled motor veniclas.

HKS U3A, INC. LIMITED WARRANTY

HES FCD: ALl HES FCD wunits are cench tested for proper cperation prior to being
shippad. Inspect tne contents of tNis package prior to Installation. HK3 WSA, Inc.
warrants this product. prior to the pojnt of Installation, against Jdefacts in
materials and workmanship. HNO WARRANTY wILL BE HONQRED AFTER THE PRCOOUCT HAS BEEN
INSTALLED ON THE YEHICLE. (continuad below?

HKS PFC F-CON: HKS USA, Inc. warrants chis preduct for a pariced of ninety (90) days,
from the date of ariginal purchdase, agajinst odefecis in mateErials and workmamehip.

THE FCLLOWIMNG WARRANTY I[MFORMATION APPLIES TO BOTH ABCVE LISTED HKS PRODUCTS: HKS'S
so0le obligation under this warranty shall pe limited to repair, repiacemant or
credit, at HKS's aption, provided, however, that this warranty shall apply only |f
HKS5's examination of The returned product discloses a manufacturing defect. This
Wwarramty extends only to the origlinal retail purchaser of the product.

TN NO EVENT SHALL HKS USA, INC. OR ANY HKS DEALER OR DISTRIBUTOR, BE LIABLE FOR ANY
LOES, INCONVENIENMCE OR DAMACE, WHETHER DIRECT, INCIDENTAL, CONSEQUENTIAL QR OTHERWISE
RESULTING FROM BREACH OF ANY EXPREES OR IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS
FOR A PARTTCULAR PURPOSE, OR OTHERWISE, WITH RESPECT TO ANY HKS PRODUCT,. EXCEIPT AS
ExPRESSLY SET FORTH HEREIN. NO ACTION FOR BREACH OF IMPLIED WARRANWTY OR
MEBCHANTABILITY, FITHESS FOR A PARTICULAR PURPOSE, OR OTHERWISE, MAY BE COMMENCED
AFTER THE EMND OF THE PERICD OF THE EXPRESS wWaARRANTY SET FORTH ABCVE.

Some States do not allow limitations on how long an implied warranty lasts, so the
above limitatcians may not apply to ywou. Some States do not allow the axclusion ar
limitatien of incidertal or consequential damages, so tne apove limirtation or
aMclusion may not apoly to you. -

when making a claim Jnder this warranty, contact the dealer from whom the product was
purchased toc obtain a Returnaed S00ds AuthRgrizZation (RCGA number. ATLAch to fha
product Your name, agdress, telechone numoer with area code, a description of tne
problem and proocf of date of retail purchase [ . Nvoice COpy?d.

Returr tre product, freight charges prapaid, to tha HKE dealar from whom the product
was plLrchagsea, ar In *he avent tha ppoduct was purchnasad Jifectly from HKS, to HKS
Wsa, Inc. art thae agdra2ss shown below,

This warranty does not include the cost of removal or reinZtallation of the product,
and do&s not appgly if the product has been damaged Ly accident, abuse, misuse or
misdpplication, ar a4as a result of service or modifigation by a party other than HEKS
HA5A, IMNC. NO parson or rapregsentative is AuthoriZeéd to gxtend any warrantigs, on
benalf of HKE, octher than the warranty sxpressed neregin. This warranty gives you

gpecifice lagal righis and vwouw may 4is3d have acthéer rights which wary fram State ko
State.



