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Idea
Three digital backs were compared to look for differ-
ences. The backs represent three generations, and the 
ones tested were:

• Leaf Credo 60 - older back from 2012, 60mp, CCD,  
 40.4 x 53.9mm, 6732 x 8984 pixels, 6 microns.
• Phase One IQ3100, out since 2016, 100mp, CMOS,  
 40.1 x 53.4mm, 8708 x 11608, 4.6 microns.
• Hasselblad CFV II 50C - since 2021, 50mp, CMOS,  
 33 x 44mm, 6200 x 8272 pixels, 5.3 microns. 
 
A comparison was done of the same scene, with the 
same lens, to see:  

• overall image quality 
• how each back handled large shifting 
• performance at base and high ISO. 
• color differences
• comparison of sensors and pixel sizes  

Basic differences
The Credo and 3100 are “full frame sensors”, close to 
645 size, while the CFV has a smaller sensor. For this 
test, images from the 3100 were sized 100% as the 
base, and images from other backs were increased  
to match. (pg. 4, 5). 

Findings
In short, all three backs did really well. There were 
some subtle differences, outlined below. 

ISO sensitivity
At base ISO (50 for the Credo and 3100, 100 for the 
CFV), all were excellent. The Credo may be a bit better 
than the others, having a bit of delicacy. Hard to put a 
finger on it. (pg. 5, 6) 

However, at ISO 800, the CCD in the Credo was not  
acceptable and is not shown. However, at that ISO, 
the 3100 and CFV compare favorably to the Credo at 
ISO 50. (pg. 7).

At ISO 1600, the 3100 and CFV are also still both 
good, the 3100 a bit better. (pg. 11)

Shadows and highlights
All three were good, the 3100 perhaps better in the 
shadows (pg. 10). CFV very good in highlights. (pg. 6)

Sharpness
CFV is quite good, well dialed-in with default settings. 
Credo is good, 3100 needed additional sharpening in 
post to match the CFV.

All maintain good sharpness when shifted. In the 
shots, the upper mullions and their condensation drop-
lets are sharp in all three backs. However, at the very 
top of the column (top of the shift), the screw head is 
sharpest in the CFV. (see pg 8, and then 9, 10 where 
the 3100 is sharpened to match.) 

Color rendition
All three handled the changing light on the large white 
wall well. No noticeable color shifting was found. All 
worked well with LCCs, and even with large shifts,  
color rendition seemed to be just fine.  

Some differences were seen in the reds; perhaps due 
to the light but it seems at base ISO, the CCD might 
be the most subtle. (pg. 9, 12), and then the 3100 is a 
bit brighter. 

Conclusion
The Leaf Credo, now some 10 years old, still makes 
great shots at base ISO. With a center filter, it can readily 
shoot without needing an LCC; however, it relies on a 
mechanical shutter, and also needs a connecting cable. 
And its live view is very limited. 

The Hasselblad CFV also does well in this comparison. 
It is especially good with highlights and shows no ill 
effects from its smaller sensor, perhaps because it is a 
newer product with more recent development. With its 
electronic shutter, it can be used on any body with a 
Hasselblad V mounting. However, post processing with 
the CFV is limited to Phocus or Lightroom. 

The CMOS sensors in both the CFV and the IQ3100 
offer significant user improvements and ISO flexibility, as 
has been well documented elsewhere. 

The Phase One IQ3100 has a good combination of big 
sensor, live view, and electronic shutter, allowing any 
sort of lens to be used. It has the widest capability of the 
three tested, although one has to process the files a bit 
to get the most out of it. With the smallest pixel size (4.6 
microns) it requires an LCC for most shots, well handled 
in Capture One for processing. 

There are no massive surprises here. Of note is how well 
the Credo performed with its CCD sensor, introduced 10 
years ago. The 3100 offers more flexibility in higher ISO 
and bigger size. The Hasselblad CFV performed quite 
well with its smaller sensor.  
 
All three are fine backs. 

A detail from the larger shot, at 100%.  
This was from the Hasselblad CFV. 
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Setup
The scene was a domestic large scale space, quite 
challenging with ranges of whites, darks, fabrics and 
color changes, etc. There are several subtle areas for 
examination. (pg. 1) 

All shots were taken with the backs mounted on an 
Alpa STC with a Schneider 60mm XL lens with a center 
filter. Same composition throughout. 

ISO
The backs were tested at base ISO (50 for the Credo 
and 3100, 100 for the CFV) and then at ISO 800 and 
1600 for the 3100 and CFV. 

Aperture
All shots were at  f11. To check diffraction, the 3100 
was also tested at f8 and f16 - but there appeared no 
difference except for changes in the depth of field. 

Curiously tho, when the 3100 was shot at f16 and ISO 
800, there was some reduced sharpness. While not 
shown here, it seems that a small aperture and high 
ISO are not a recommended combination.

Shutter 
The 3100 and CFV were shot using their electronic 
shutter, and with delay (1 and 2 sec). Delay was also 
tried at 4 seconds, but no difference was seen. 

Need for LCC 
• 3100 - yes
• CFV - yes
• Credo - less so, largely only for vignetting.  
 Not needed when there is no shift.   

LCCs were shot for all images. For the Credo and 
3100, the images were processed in Capture One v.20; 
for the CFV, images were processed in Lightroom, with 
flat field correction, which worked well enough. 

Exposure 
Exposures differed slightly - each was adjusted to the 
histogram. Variations were expected as the Credo 
relied on the mechanical shutter in the lens, which did 
not match the accuracy of the electronic shutters of 
the other two backs. So too sensor sensitivity on the 
CFV was not quite the same as the 3100, requiring 
additional exposure adjustment. 

Focus
In general, the Credo and the 3100 had a similar 
focus plane, with only very minor adjustment required 
between the two backs. However, the CFV required 
refocusing, possibly due to its back adapter being a 
third party product; the other back adapters were Alpa. 

Post processing
Two shots were taken - one level without shifting, and 
another with 15mm of shift (rear fall) to look at detail at 
top of windows, and to see the stitching - would the 
colors hold up?  

The light changed during the shooting, so exposure 
and white balance was affected, with some mild 
differences in the results. Efforts were made to get 
the images to look the same through use of exposure 
adjustment, white balance, and modest highlight and 
shadow corrections. 

Scene 

The overall scene - two images stitched together. 
This was from the Credo 60.  
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Credo 60 - stitched IQ 3100 - stitched CFV  - stitched

Credo 60 - as shot, 15mm shift IQ 3100 - as shot, 15mm shift CFV  - as shot, 18mm shift

Overall Setting
The top row shows the corrected, stitched im-
ages that are used for comparison. A look at the 
white wall on the upper right shows the changing 
color of the light, but for all three, this blends 
well with no evidence of shifting. The shots were 
made with the daylight setting; the 3100 and Cre-
do were overexposed to maintain highlights. 

The lower images on the page are the as-shot 
images with the first shot done level and the 
second shot with 15mm shift up (from moving the 
back down). 

The CFV’s smaller sensor can be seen in its two 
shots on the lower right. Also, 18mm of shift was 
used for the CFV to show the top of the column. 
There was no degradation from the extra shift. 

LCCs were shot for all images, corrected in C1 
for the Credo and 3100, and in Lightroom for 
the CFV using flat field correction. The correct-
ed images were stitched using “collage” merge 
settings in Photoshop. There were no difficulties 
in combining the images.

With regard to the LCCs, the Credo had the least 
need for the corrections - having some color 
adjustment, the LCCs largely assisted with light 
fall off and vignetting. The LCC was needed for 
the 3100, with significant color shifting in the 
upper parts of the as-shot images; however, 
these cleaned up quite nicely in processing.  
The LCC was needed for the CFV images too, 
although to a lesser degree. 
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Credo 60 (ISO 50) IQ 3100 (ISO 50) CFV (ISO 100)
Comparison - base ISO

The upper images were shot at base ISO, then stitched.  
Size differences were due to different sensor dimensions. 

The full size crop was at 100% from the 3100, with focus on the globe 
light. Crops from the other backs were up-sized to match. 

CFV was shifted 18mm to capture top of column, without problem.  
The texture on the sofa is quite sharp. 
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Varied conditions, base ISO

Credo 60 (ISO 50) IQ 3100 (ISO 50) at 100%, others to match CFV (ISO 100) - with 18mm of shift, to approximate 15mm on the  
bigger sensors. Detail at top of column is quite good. 

Threads on the log holder are quite sharp. The crops from the 3100 seem a bit soft, but only in the threading on 
the leather log holder. This was with default sharpening; when modified, 
the 3100 matched up well with the other backs (see pg.8). Warmer color 
temperature can be seen from the color of the stone. 

These crops are from the upper and lower areas (at the very bottom for 
the CFV) of the stitched images. In the top crops, consider the screws 
at the top of the column. In the bottom crops, see the threads on the 
leather log holder. The crop above from the Credo is very good. 
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Higher ISO - 50 on CCD vs 800 on CMOS

Credo 60 (ISO 50) IQ 3100 (ISO 800) CFV (ISO 800)

Even at higher ISO 800, the CMOS sensors in the 3100 and CFV 
compare well with the Credo CCD at ISO 50. The 3100 shows some 
slight differences in the shadows. 
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Sharpness 1 - CMOS - default vs improved sharpening
3100, CFV at ISO 800, 100% crop of 3100, CFV to match

IQ 3100 (ISO 800) - default sharpening - 185, radius 1, threshold 1 CFV - default settings from LRIQ 3100 - increased sharpening - 300, radius 1, threshold .4 

With adjusted sharpening, the 3100 is quite good. 3100 with default sharpening seems slightly soft. CFV is refined, this back is well dialed-in. 
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CFV - default settings in LR

Sharpness 2 - improved sharpening 
3100 and CFV at ISO 800

IQ 3100 - sharpening 300, radius 1, threshold .4 

Larger view of 3100 and CFV at higher ISO, with sharpening adjusted on the 3100. 
Overall, they are quite similar, credit Hasselblad for good control. 
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CFV - default settings

Sharpness 3 - shadows and highlights
3100 and CFV at ISO 800, Improved sharpening

IQ 3100 - sharpened 300, radius 1, threshold .4 

Another view of 3100 and CFV at higher ISO, sharpening to match. 
Both control the shadow in the sculpture and the highlights in the window. 
Differences are likely due to lighting and adjustments; both are fine. 
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Comparison - ISO 1600 
3100 and CFV, default sharpening

CFVIQ 3100 

At ISO 1600, both 3100 and CFV are quite workable. The amount of grain in 
the 3100 can be reduced by lessening sharpening and the grain levels. 
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Color rendition - CCD and CMOS at base ISO

Credo 60 (ISO 50) IQ 3100 (ISO 50) CFV (ISO 100)

Looking at the pillows at full size reveals a few differences. At base ISO, 
the Credo 60 is the most subdued, perhaps from processing as much 
as the sensor; it is quite pleasant.  

The 3100 and CFV were adjusted to approximate the Credo using only 
WB, exposure, highlight and shadow corrections. Color rendition of the 
red sofa fabric varies, even though all are fairly close on the cushions. 

Causes for color variation between the images may be the due to 
changes in the light, slightly different white balance, or the sensors and 
their output. It is hard to make a final judgment from these images.

The CCD sensor (at base ISO only) in the Credo still provides a high 
quality image. And the smaller sensor in the CFV holds up quite well.  


