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ISL6726EVAL1Z Current Mode Active Clamp Forward
with SR for Medium Power Applications

Description

The ISL6726EVAL1Z board is a 48V input to 5V output DC/DC
converter that can output current up to 40A. This application
note includes the test setup, test report, schematics, layout,
and bill of materials (BOM).

The ISL6726EVAL1Z board uses the ISL6726, an advanced
current mode PWM controller, to implement control of an
Active Clamp Forward. The circuit operates at fixed frequency
with peak current control mode. To get high efficiency, the
converter adopts a synchronous rectifier to replace the diode
rectifier.

Figures 1 and 2 show top and bottom views of the
ISL6726EVAL1Z board. Actual size is 40x60x16mm.

Applications

* Telecom and Datacom Power
* AC/DC Power Supplies

* DC Transformers

¢ Bus Converters

Key Features

Precision Duty Cycle and Dead-Time Control

180uA Start-up Current

Adjustable Average and Peak Current Limit Protection
Programmable Oscillator Frequency Up to 1MHz
Bi-directional Synchronization with 180° Out-of-Phase
Adjustable Soft-Start, Soft-Stop

Selectable Minimum Duty Cycle Clamp for Synchronous
Rectifier Applications

Programmable Slope Compensation

Supports N-Channel and P-Channel Active Clamp FETs
Programmable Undervoltage Lock-out

Input Voltage Dependent Duty Cycle Clamp

35ns Control to Output Propagation Delay

Internal Over-Temperature Protection

>

FIGURE 1. TOP VIEW OF ISL6726EVAL1Z
(ACTUAL SIZE: 40x60x16mm)

FIGURE 2. BOTTOM VIEW OF ISL6726EVAL1Z
(ACTUAL SIZE: 40x60x16mm)
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Design Specifications
Design specifications for the ISL6726EVAL1Z board are shown in

Test Setup

Table 2 gives the pin descriptions for the ISL6726EVAL1Z board,

Table 1. and Figure 3 shows the pin diagram.
TABLE 1. ISL6726EVAL1Z DESIGN SPECIFICATIONS TABLE 2. ISL6726EVAL1Z PIN DESCRIPTIONS
CHARACTERISTICS CONDITIONS MIN | TYP | MAX |UNITS PIN SYMBOL DESCRIPTION
Frequency 220 kHz P1 VIN Input Voltage Positive
Input Voltage 36 BV P2 VINRTN | Input Voltage Negative
Output Voltage > P3 EN Enable (Negative Logical)
Output C t 0 40 A
utput Lurren P4 | VOUT-RTN | Output Voltage Negative
Efficiency 92 %
P5 VOuT Output Voltage Positive
Load Regulation VIN = 48V 70 mV
- - NOTES:
Line Regulation lo=40A 30 mv 1. Enable Logic: EN pin must be connected to VIN-RTN before input
Ripple and Noise lo =40A 200 mV power is applied.
Start-up Time lo = 40A 40 ms 2. Input Voltage: Input voltage is 36V to 75V. Voltage applied to converter
cannot be higher than 75V.
Dyn.a.mlc (without 25:" . SOZA’ ) 25:%’ 650 mv 3. Output Load: Load must be connected to VOUT and VOUT-RTN pins.
additional 50% - 75% - 50% Maximum output current is 40A.
capacitor) 0.2A/us . . . .
4. Cooling: Converter needs forced air cooling; recommended air speed
OCP Value vn=| ¥4 A is 3m/s at full load.
Hiccup delay time 48V | 1600 ms
OoTP Value vy =| 105 °C
Hysteresis 48V 20 °C
Input UVP Value o= | 31 \
Hysteresis 40A 2 \'
Output OVP Value lo= 6.1 Vv
40A
EN Negative logical -0.2 0 0.2 "
signal
Output Capacitor lo =40A 0 2200 | puF
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FIGURE 3. ISL6726EVAL1Z PIN DIAGRAM
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ISL6726EVAL1Z Schematic
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-
Silkscreens
Figures 4 and 5 show silkscreen images of the ISL6726EVAL1Z board top and bottom views.
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Bill of Materials

PART NUMBER REF DES QTY VALUE MANUFACTURER
LMV431 ue, U9 2 NATIONAL SEMI
2N7002 Q3,Q13 2 ZETEX
BAT54A D6, D21 2 ZETEX

BC857 Q7,Q5 2 PNP Philips
BC847 Q4, Q6, Q8, Q9, Q15 5 NPN Philips

P0770.224NL L1 1 220uH PULSE

PA1294.910NL L2 1 0.91pH PULSE
ISL6719 U1 1 INTERSIL
ISL6726 U4 1 INTERSIL

12103C225KAT2A c2, c5,C7,C9 4 2.2uF/100V | AVX
1808N471K202N Cc28 1 470pF/2kV NOVACAP
1N4148W-V D8, D10, D13, D25 4 VISHAY
76C100P P1-P5 5 GENERIC
BZT52C7V5 D22 1 DIODES
BZT52C18 D11,D12, 2 DIODES
C1005C0G1H221) C3, C37, C41, C44, C51 6 220pF TDK
C1608X7R1C105K C13, C14, C27, C29, C60, C17, C20, C24 8 1pF TDK
C1608X7R1C474K C30 1 0.47pF TDK
C3216X7R2E104K c19 1 0.1pF TDK
BAS516 D1-D5, D7, D9, D14-D20, D23, D24 16 DIODES
EL5111 U2, us 2 INTERSIL
ERTJ1VR682) R27 1 6.8k PANASONIC
GRM31CR72A104KWO0O3L c12 1 0.10UF MuRata
H1044-00101-50V5 C1, C25, C43, C59 4 100pF GENERIC
H1044-00102-50V10 C6, C10, C11, C18, C22,C31 6 1000pF GENERIC
H1044-00103-16V10 C42 1 0.01pF GENERIC
H1044-00104-16V10 C4, C21, C26, C32, C36, C38, C40, C50, C23 9 0.1pF GENERIC
H1044-00151-50V5 C16 1 150pF GENERIC
H1044-00681-50V10 Cc8 1 680pF GENERIC
H1044-OPEN C15, C33 2 OPEN GENERIC
H1045-00103-50V10 C34,C35 2 0.01pF GENERIC
H1045-00224-16V10 C45 1 0.22pF GENERIC
H1046-00104-100V10 C39, C57 2 0.1pF GENERIC
H1046-00105-50V8020 C48 1 1uF GENERIC
H1046-00475-10V20 C55 1 4.7uF GENERIC
H1082-00107-6R3V20 C46, C47, C49, C52-C54, C56, C58 8 100pF GENERIC
H2510-003R3-1/16W5 R20, R21, R52 2 33 GENERIC
H2510-00R00-1/16W R28, R32, R50, R57, R60, R83-R85, R88, R89 10 0 GENERIC
H2510-01000-1/16W1 R67 1 100 GENERIC
5 | intersil AN1628.1
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Bill of Materials continueq)

PART NUMBER REF DES QTY VALUE MANUFACTURER
H2510-01002-1/16W5 R18, R24, R29-R31, R36, R44, R46, R73, R91, R94 11 10k GENERIC
H2510-01003-1/16W1 R6, R35, R68 3 100k GENERIC
H2510-01004-1/16W1 R34, R63 2 im GENERIC
H2510-01202-1/16W1 R7, R61 2 12k GENERIC
H2510-01501-1/16W1 R17 1 1.5k GENERIC
H2510-01803-1/16W5 R10 1 180k GENERIC
H2510-02001-1/16W5 R13, R19, R23, R39, R41, R51, R64, R66 8 2k GENERIC
H2510-02002-1/16W5 R3, R79 2 20k GENERIC
H2510-02402-1/16W5 R11 1 24k GENERIC
H2510-03002-1/16W1 R2 1 30k GENERIC
H2510-03003-1/16W5 R15 1 300k GENERIC
H2510-03301-1/16W5 R49 1 3.3k GENERIC
H2510-03302-1/16W1 R59 1 33k GENERIC
H2510-03901-1/16W5 R58 1 3.9k GENERIC
H2510-04302-1/16W1 R9 1 43k GENERIC
H2510-04303-1/16W1 R76 1 430k GENERIC
H2510-05100-1/16W1 R1, R55, R69, R81 4 510 GENERIC
H2510-05101-1/16W1 R37, R47, R54, R72, R86 5 5.1k GENERIC
H2510-05102-1/16W5 R22 1 51k GENERIC
H2510-05103-1/16W1 R82 1 510k GENERIC
H2510-06202-1/16W1 R4, R5 2 62k GENERIC
H2510-06800-1/16W5 R38, R45 2 680 GENERIC
H2510-06801-1/16W5 R12 1 6.8k GENERIC
H2510-07502-1/16W5 R42 1 75k GENERIC
H2510-08201-1/16W1 R14 1 8.2k GENERIC
H2510-09101-1/16W1 R25 1 9.1k GENERIC

H2510-DNP-DNP-1 R26, R62, R65, R77, R80, R90 6 DNP GENERIC
H2511-00010-1/10W1 R74, R75, R78, R87, R92 5 1 GENERIC
H2511-00100-1/16W1 R40 1 10 GENERIC
H2511-00R00-1/16W1 R16, R33 2 1 GENERIC
H2512-003R3-1/10W1 R43, R48, R53, R56 4 3.6 GENERIC
H2513-01000-1/8W1 R8 1 100 GENERIC
H2513-02201-1/8W1 R95, R96 2 2.2k GENERIC
H2513-05111-1/8W1 R70, R71, R97, R99 4 5.1k GENERIC

PA2001NL T2 1 PULSE
PG1019NL T3 1 PULSE
PA1005.050 T1 1 PULSE
PS2801-1-A us, U5, U7 3 NEC
SI7738 Q1 1 VISHAY
6 | intersil AN1628.1
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Bill of Materials continueq)

PART NUMBER REF DES QTY VALUE MANUFACTURER
SIR438DP Q10, Q11 2 VISHAY
NTMFS4852N Q12, Q14, Q16 3 ONSEMI
Si3437DV Q2 1 VISHAY
ISL89160 u1o0 1 INTERSIL
TOTAL 218
7 | intersil AN1628.1
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Test Results

TABLE 4. EFFICIENCY AT V)\ = 48V

Provided here are reportsf.mjthefoIIowingtest§ of the VNV | INA) | PINW) | Vo V) oA | Po(W) n
ISL6726EVAL1Z board: efficiency, load regulation, start-up and
shut-down, capacitive load start-up and shut-down (with 2200uF 48.070 | 0.392 18.8434) 5.0362 | 3.0057 | 15.13730.80332
extra capacitor), protection function, ripple and noise, and 48.060 | 0.714 |34.3148| 5.0395 | 6.0210 |30.3428 | 0.88425
dynamic response.
48.048 | 1.039 |49.9219 | 5.0320 | 9.0150 |45.3635 | 0.90869
Efficiency Test 48.039 | 1.359 |65.2850 | 5.0260 | 11.975 |60.1864 | 0.92190
48.029 | 1.690 |81.1690 | 5.0240 | 15.018 |75.4504 | 0.92955
97 | VN = 48V
o4 LVin =36V ;‘ 48.020 | 2.022 |97.0964 | 5.0230 | 18.020 |90.5145  0.93221
-
o > - 48.010 | 2.355 |113.064| 5.0190 | 21.041 |105.605 | 0.93403
y \ 48.001 | 2.690 |129.120| 5.0134 | 24.046 |120.552  0.93364
88
g / / v| _ dov VIN =75V 47.990 | 3.028 |145.314 | 5.0083 | 27.054 |135.495|0.93243
— 85 | VIN =
Zz / f 47.980 | 3.369 |161.645| 5.0036 | 30.058 |150.398 |0.93043
O g2
& 47970 | 3.715 |178.209 | 4.9985 | 33.060 | 165.250 | 0.92729
o
[ 47.959 | 4.064 |194.905| 4.9930 | 36.067 |180.083|0.92395
76 / 47.945 | 4.538 |217.574 | 4.9850 | 40.065 | 199.724 | 0.91796
73
TABLE 5. EFFICIENCY AT Vjy = 60V
70
0 3 6 9 12 15 18 (21) 24 27 30 33 36 39 VN | @ [ PNW) | Vo) | 108) | Po W) n
lout (A
60.069 | 0.326 |19.5825| 5.0410 | 3.001 |15.1321|0.77273
FIGURE 6. MAXIMUM EFFICIENCY ~93.4% @ 48V/21A,
OR 36V,/20A 60.061 | 0.583 |35.0156 | 5.0470 | 6.007 |30.3199  0.86590
60.051 | 0.845 |50.7431| 5.0400 | 9.015 |45.4356  0.89540
TABLE 3. EFFICIENCY AT V| = 36V
60.043 | 1.106 |66.4076 | 5.0360 | 12.020 |60.5327 |0.91153
VIND) | nA) [ PINW) | Vo) | 1o®) | PoW) n 60.036 | 1.370 |82.2493 | 5.0385 | 15.024 |75.6984 | 0.92035
36.070 | 0505 |18.2154| 50243 | 3.006 |15.1066 ) 0.82993 60.028 | 1.635 |98.1458| 5.0365 | 18.031 |90.8131 | 0.92529
36.054 | 0941 |33.9268) 5.0235 | 6.036 1303218089374 60.021 | 1.901 |114.100| 5.0336 | 21.037 |105.892  0.92806
86.038 | 1.374 |49.5162)| 50270 | 9.029 |45.3888)0.91664 60.013 | 2.169 |130.168| 5.0291 | 24.046 |120.930  0.92903
36.025 | 1.806 |65.0612| 5.0243 | 12.000 |60.2916 | 0.92669 50.006 | 2438 |146.295| 5.0238 | 27.054 | 135.914 |0.92904
36.012 | 2.234 |80.4508 | 5.0140 | 14.952 |74.9693 | 0.93187 50.997 | 2709 |162.532 | 5.0178 | 30.058 | 150.825 | 0.92797
35.998 | 2.681 |96.5106 | 5.0110 | 17.990 |90.1479 |0.93407 59.989 | 2.083 | 178.947 | 5.0100 | 33.060 | 165.631 | 0.92558
35984 | 3312 |112.702| 5.007 | 21.025 105272093408 59.981 | 3.259 [195.478 | 5.0040 | 36.065 |180.469 | 0.92322
35970 | 3.587 1129.024| 5006 | 24.051 |120.399 093315 59.970 | 3.635 |217.991 | 4.9970 | 40.065 |200.205 | 0.91841
35.955 | 4.046 |145.474| 5.005 | 27.039 |135.330 |0.93027
35.940 | 4.510 |162.089 | 5.0013 | 30.048 |150.279 | 0.92714
35.925 | 4.979 |178.871| 4.998 | 33.045 | 165.159 |0.92334
35.909 | 5.455 |195.884| 4.996 | 36.036 |180.036 |0.91910
35.888 | 6.106 |219.132| 4.990 | 40.000 |199.600 | 0.91087
8 | intersil AN1628.1
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TABLE 6. EFFICIENCY AT V|y =75V

VIN(V) | IN(A) |PINW) | Vo(V) | lg(A) | Po(W) n

75.069 | 0.275 |20.6440| 5.0437 | 3.003 |15.1498|0.73386
75.063 | 0.480 |36.0302| 5.0479 | 6.007 |30.32530.84166
75.056 | 0.689 |51.7136 | 5.0445 | 9.015 |45.4762 |0.87939
75.046 | 0.902 |67.6915 | 5.0415 | 12.020 |60.5988 |0.89522
75.041 | 1111 |83.3706 | 5.0390 | 15.022 |75.6959 | 0.90794
75.034 | 1.323 |99.2700 | 5.0380 | 18.033 |90.8503 |0.91518
75.028 | 1.536 |115.243 | 5.0360 | 21.041 |105.962 | 0.91947
75.022 | 1.751 |131.364 | 5.0330 | 24.052 |121.054 | 0.92152
75.016 | 1.967 |147.556 | 5.0310 | 27.052 |136.099 |0.92235
75.009 | 2.184 |163.820| 5.0280 | 30.058 |151.132|0.92255
75.003 | 2.403 |180.232| 5.0259 | 33.061 | 166.161 |0.92193
74.996 | 2.626 |196.939| 5.0210 | 36.065 |181.082 |0.91948
74.987 | 2.927 |219.487| 5.0150 | 40.061 |200.906 | 0.91534
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Start-Up and Shut-Down Test (continued)
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Start-Up and Shut-Down Test (continued)
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Captive Load Start-Up and Shut-Down Test (with 2200pF Extra Capacitor) (continued)
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Captive Load Start-Up and Shut-Down Test (with 2200pF Extra Capacitor) (continued)
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Protection Function Test

FIGURE 30. SHUT-DOWN AT V| = 75V @ Ig = 40A
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¥ & & 5 3

& *

FIGURE 32. RECOVERY @ 33.1V, Ig = 0A
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Vour ! | Vour /

i Y
Measurn P1freqiC1) F2msCh T ) Pe--- P--- i~ Ieasure Pl drmqict) PrmanicT) PIdIACT) Pa---
ralue =823 m 1277 % alug - =gzImV BN S
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FIGURE 33. UVP @ 30.9V, Ig = 40A FIGURE 34. RECOVERY @ 33V, Ig = 40A
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Application Note 1628

Protection Function Test (Continued)
OUTPUT OV PROTECTION POINT @ Vg = 6.1V * 4.5%

Vo 1 Vo |
T 4=y 1T 14— 1 1 1 [ _ I 5 [ ISR D NS AN
e B EEEEG Ea e e S s S B - -y o " = o ——— — — S — - TURSIPE W T—— SER—
|
- & - .
Measus P fegiC1) PLmeaniCD PlduteCa) Pdmean(C4) PE--- PB--- Muasunm P1 freqiC1) Flmaan(Cd F3dutriC ) Pdmaan{Ch P5--- PE. -
value . Tmy - a1 ma value - 2my =159 mA
#atug 3 o x o Halis f 3 o A *
................... Vo | & PR
N VQ&
|
h—_—————.——_——_—_—_——_——_—_— e ] | A AN S 'S SRR S N R " S [—
— — —_— r — — e o S—— — S—— - ——— S VeR— p—— - P -
i
Weasine PiregiCt) PZmeaniC2 FIounC) BAmeaniCa) PS5~ PE:-- Wiy P fraaic1) PImesn(CD PIAUMC2) PAmean(Ch P5e= PB- -«
alue Amv — 40 ma ralue < B * 158 mA
|- - v b - : Hanis ks v E [
S Sy PRGSO o it i B < e e s e |
Vo H——t——broo— 5 .
0 i Vo
I ‘
I i
—_— I S R E O NS S—" S— S S—
i &
toasum P1 freqiC1) PImeaniCR PIGuCD) PemRaN(CE P PE-- [ P1TeqiC1) PImeanicd 3 dubiC 2y Fa mean(C4) Phe-e PR~
alue . & my - 40mA . . =174 mA
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FIGURE 39. OVP @ V; = 75V, Ig = 0A FIGURE 40. OVP @ V;y = 75V, lg = 40A
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Application Note 1628

Protection Function Test (Continued)
OCP POINT @iy = 44A + 5%

Lt N m ! ™ B il -
|
Vout | Vout |
i i
Measue P12qic1) PImaxC3) PIouty(C3) FamasiC) PamInIC1) PEmaxiC4 B fragiC1) P2masiC3 PadutC3) PAmas(C1) P&iman(C ) PB. -
valug 6086TTA9 mHz 60.0my THE % 282¥ B37.11498 mHz 647 miy 183m% 340 1B mv
v o o v

status b4 v e L4

FIGURE 41. OCP = 45.2A @ V| = 36V (LOAD MODE = CR;
YELLOW = Vg, GREEN = lg)

- - - e - - -
o e ) b - - =]
Vout |
| |
leasure Flreq(C1) FImanCI) Paduty(C3) FamanCiy PEmin(C1) PEmasC
alue BE1.04513 mHz 627 my 5308% 320¥ -298 mv 443
L L x L

FIGURE 43. OCP = 44.3A @ V| = 75V (LOAD MODE = CR;
YELLOW = Vg, GREEN = lg)

FIGURE 42. OCP = 44.6A @ V) = 48V (LOAD MODE = CR;

Vour (V)

YELLOW = Vg, GREEN = lg)

|7 -

V|N =75V

VIN =48V

VIN =36V—

1
ENTER
INTO HICCUP

4 8 12 16 20 24 28 32 36 40

lout (A)

FIGURE 44. OCP CHARACTERISTICS
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Application Note 1628

Protection Function Test (Continued)
SHORT TEST

TS

|
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L

Vour |
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FY
U F1 freq(C1) P2Zman(C3) PIdubviC3) Poman(C1) PSmin(C1) PE:rman
® - BES my 570 m% 803V 185 my T4

LY o = iy

FIGURE 45. 1o OVERSHOOT, SHORT @ V| = 36V, lg = 40A

ure P1fren(C1) PIrmax(C3)
— 647 my
& L

e s A TR R —
e T e

L

Vout |
b
[
P1freqiC1) P2maxiC3) P3:duteC3) PamariC1) PEmin{c1) Péi:mas
60,6 my S8 Mm% a0y =238 My T
A L4 e o v

500 k8

FIGURE 46. 1o OVERSHOOT, SHORT @ V| = 48V, Ig = 40A

i
PRduty{C3)

PAmManc1) PEmin(c1) P i
268 % 506V 334 MY
n o

FIGURE 47. 1o OVERSHOOT, SHORT @ V;y = 75V, Ig = 40A

Vour |
i | |
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I i | |
FEUE P1fieqiC1) PImanC3) PIdubiC3) FdmaxC1) PSmin(C1) P& max sUe P1ifragic1) PZmam(C3) P3:dutyiiC3) PamanC1) PEmin(C1) PE:mar
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FIGURE 48. START-UP @ OUTPUT TERMINAL SHORT, V| = 48V

FIGURE 49. START-UP @ OUTPUT TERMINAL SHORT, V|y = 75V
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Application Note 1628

Ripple and Noise Test

OUT |

v — ; e - VOUT? . v
AT ’\\_/ f”“‘\l\-}_x - " g ("\“\-.ﬂ g / _\*\/' W\f L’ 'ﬂ\"x

s P Enaq(C1) PZmasiC 3} PRdutC3) P P5-- Pé-
tue 2142428 kH: =E23mv 66.30%
latuss L4 g 4

FIGURE 50. PEAK-TO-PEAK = 64mV @ V|y = 36V, Ig = 0A

4 M I,

Vout | ,
-?"/\ Jr'ﬂ\ 3‘*'/-\\ 5"/-\\" I
| L L

i
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Aeasure Pl ragic1) PAmanC1) P&mm{C1) PB--
alue 2142411 KHZ = EL3ImY 431% 6.5 My -3BEmY
Hatus L4 ¢ & v

FIGURE 52. PEAK-TO-PEAK = 75.3mV @ V|y = 48V, g = 0A

i
F2max(C3) P3duteiC3)

Aeasure Flraqicl) PomanC1) PS:men{C1) Pl
alue 211 6053 kHE = EL3ImY B30 % 4.9 my -45.2my
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FIGURE 54. PEAK-TO-PEAK = 90mV @ V|y = 75V, Ig = 0A

1 L
Basure F1Teg(C1) PZmancd) PIduCI) PamasiCly PamIniC1) P&-
e B/INE e »823mV 1640 % TEmMY -84 my

alug £ i 8 o

FIGURE 51. PEAK-TO-PEAK = 66mV @ V|y = 36V, Ig = 40A
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FIGURE 53. PEAK-TO-PEAK = 77mV @ V|y = 48V, lg = 40A
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FIGURE 55. PEAK-TO-PEAK = 93mV @ V|y = 75V, Ig = 40A
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Application Note 1628

Dynamic Response Test

\ \  VouTt | | \ \ \ , Vour | l\_ \
| S— | - AN L Ny , | |-
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» i
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valug 48093949 Hz =823 my 6577 % 550V 442V ilug 49995632 Hz =823 mv 6122 % 553y daay
stabus n $ - v il 5

FIGURE 56. +530mV @ 75%-50%-75% LOAD, 0.2A/ps, V|y = 36V
(YELLOW = Vg, GREEN = I¢)
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FIGURE 58. +540mV @ 75%-50%-75% LOAD, 0.2A/ys, V|y = 48V
(YELLOW = Vg, GREEN = I¢)
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FIGURE 60. +600mV @ 75%-50%-75% LOAD, 0.2A/ps, Vjy = 75V
(YELLOW = Vg, GREEN = Ig)

£ v v L

FIGURE 57. +530mV @ 25%-50%-25% LOAD, 0.2A/ps, Vjy = 36V
(YELLOW = Vg, GREEN = )

. b O \
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FIGURE 59. +540mV @ 25%-50%-25% LOAD, 0.2A/ s, Vjy = 48V
(YELLOW = Vg, GREEN = )
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Aatus = ¢ v v

FIGURE 61. +600mV @ 25%-50%-25% LOAD, 0.2A/pis, Vjy = 75V
(YELLOW = Vg, GREEN = )
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